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SOME  RESULTS  OP  GIACIOIOGICAL  INVESTIGATIONS  ON  THE 
TERRITORY  OP  THE  USSR  ACCORDING  TO  THE  IGY  PROGRANl 

/©ie  following  are  translations  of  vari¬ 
ous  articles  appealing  in  Opisaniye  Ob '  yelctov 
Glyatsiologiche  skikh  Issledovaniy,  Prove denny- 
kh  po  Programme'  Mezhdunarodnogo  Geofiziches- 
kogo  Goda  na  Terfitorii  Sovetskogo  Soyuza  (De¬ 
scription  of  Subjects  of  Glaciological  Investi¬ 
gations  Conducted  on  the  Territory  of  the ' So¬ 
viet  Union  under  the  IGY' Program) ,  Moscow,  1958, 
pages  4-18 ,  19-41,  42-56,  and  13 9-160 */ 

Glaciological  Investigations  According  to  the  IGY  Program 

on  Pranz  Josef  Land 

by  M.  G.  Grosval!d  and  V.  1.  Sukhodrovskiy 

On  the  major  glacial  areas  of  the  Soviet  Arctic, 
Pranz  Josef  land,  is  an  island  group  situated  on  the  nor¬ 
thern  edge  of  the  Eurasian  continental  shelf  between 
79°45»  and  81°51*  lat,  N  and  44°45’  and  65  25*  long.  E.' 

It  numbers  over  150  islands,  whose  total  area  equals  16,495 
sq.  Ions . 

Pranz  Josef  land  is  formed  by  Triassic  and  Jurassic 
platform  deposits,  which  have  been  covered  over  and  incised 
by  basalts  of  Cretaceous  age.  In  the  Cenozoic,  ohis  mass 
was  broken  up  into  a  series  of  blocks  and  uplifted  to  an 
average  of  150—200  m  above  sea  level.  Its  tabular  struc¬ 
ture  determined  the  plateau-like  relief  of  the  islands  ^ 
which,  in  turn,  in  many  ways  affected  the  shape  and  extent 
of  glaciation  and  favored  the  growth  of  extensive  ice 

covers*  _  •.  .  . 

The  other,  basic,  condition  governing  glaciation 
has  to  do  with  the  low  position  of  the  climatic  snow  line 
in  the-  island  group  area,  due  to  its  position  in  high  la¬ 
titudes,  the  cooling' effect  of  ice -containing  waters  sur¬ 
rounding  the  islands,  and  cyclonic  activity,  favoring  the 
arrival  from  the  west  of  air  masses  high  in  moisture  con¬ 
tent*  It  is  precisely  for  these  reasons  that  Pranz  Josef 


land,  which,  in  total  glaciated  area,  ranks  only  third  in 
the  Soviet  Union,  following  ITovaya  Zemlya  and  Severnaya 
Zemlya,  is  far  ahead  of  both  these  regions  in  the  intensity 
of  its' glaciation.  According  to  data  obtained  by  aerial 
sufvey,  86.9  percent  of  the 'area  of  the  island  group,  or 
14,330  sq  kms,  is  under  ice*  Such  an  extent  of  coverage 
of  land  by  ice  makes  the  latter  the  major  feature  of  the 
landscape  on  these  islands,  and  makes  for  analogy  between 
Franz  Josef  land  and  Antarctica  and  Greenland, 

Glaciation  in  the  island  group  is  of  the  sheet  type. 

Its  morphology,  as  a  whole,  is 'that  characteristic  of  ice'* 
covered  areas  in  polar  regions.  The  basic  features  of  the 
ice  cover  are  the  flattened  ice  domes  of  the  plateau-like 
divides,  in  which  ice  thickness  at  times  exceeds  300  m, 
and  the  various  "drainage "  glaciers  fed  by  the  domes  and 
which  vary  from  short 'and  broad  tracks  to  complex  valley 
and  piedmont  glaciers.  The  termini  of  these .glaciers  near¬ 
ly  always  reach  the  sea  and  frequently  form  floating  lobes 
or  small  ice  shelves.  * 

The  features  noted  in  the  glaciation  of  Brans  Josef 
land  make  the  latter  an  interesting  and  important  subject 
for  glaciological  and  glacio-climatological  investigations. 

At  the  same  time,  it  has  obviously  been  studied  insufficient¬ 
ly  until  now.  Arctic  expeditions  which  have  studied  the 
island  group  or  have  used  it  as  a  base  for  reaching  the  lorth 
Pole  were  hardly  interested  in  glaciation.  Only  a  few  in¬ 
vestigators  have  made  isolated  glaciological  observations 
while  engaging  in  other  studies. 

A  beginning  in  specialized  studies  of  glaciation  in 
Eranz  Josef  land  was  made  by  an  expedition  of  the  Arctic 
Institute  (1947-1952),  based  in  Tikhaya  Bay  on  Hooker  I. 

Most  of  the  work  of  the  expedition  took  place  on  the  Chur- 
lyanis  dome  and  on  the  Se dot  and  Yuriy  glaciers  in  the 
northern  part  of  the  island.  These  researches  led  to  the 
gathering  of  most  valuable  materials  pertaining  to  the  mor¬ 
phology}  equilibrium,  thermal  regimen  and  history  of  gla¬ 
ciation,  and  the  motion  and  structure  of  the  ice.  The  in¬ 
filtration  process  of  ice-formation  was  identified  for  the 
first  time  in  the  Soviet  Arctic  on  the  domes  of  this  island  t 

group. 

The  glaciological  expedition  to  Eranz  Josef  Land 
during  the  IGY  was  organized  by 'the  Institute  of  Geography  r 

of  the  Academy  of  Sciences  USSR,  The  work  of  the  expedition 
is  slated  to  extend 'over  a  period  of  two  years,  from  summer 
1957  to  summer  1959.  As  in  1947-1952,  the  subject  chosen 
for  study  is  again  the  Churlyanis  dome  and  the  Sedov  and 
Yuriy  glaciers  on  Hooker  Island,  so  as  to  ensure  continuity 
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in  the  studies  and  to  obtain  comparative  materials  m  all 

maior  types  of  observations,  » 

The  expedition  left  Arkhangelsk  on  21-  June  1^57  on 
the  diesel  ship  ,?Hemirovich-Tanchenko",  and.  arrived  in 
Eranz  Josef  land  on  26  July,  Its  arrival  to  its  destina¬ 
tion  in  Tikhaya  Bay  was  preceded  by  a  20-day  stopover  on 
Heiss  Island,  This  time  was  used  in  routine ' studies  ox  the 
ice  dome  on  that  island.  For  the  first  time,,  description 
and  mapping  was  possible  of  the  system  of  marginal  channels 
testifying  to  the  rapid  retreat  of  the  edges  of  the  dome, 
and  allowing  an  estimate  of  this  retreat  as  equalling  lu  - 
150  m  over  the  past  30  years,  Tata  were  also  gathered  on 
the  discharges  of  streams  carrying  glacial  melt  water, 

•  On  16  August,  the  expedition  landed  on  Hooker  Island, 
The  main  scientific  base  of  the  expedition  was  set  up  on  ^ 
the  summit  of  the  Churlyanis  dome,:  in  the  zone  of  snow  accu¬ 
mulation  and  transformation,  A  secondary  ba?e  ^as 
in’ the  ablation  zone,  on  a  lateral  moraine  of  the  southern 

margin  of  the  Sedov  glacier,  ,  .  .  _  ,  ,  _ 

Installations  on  the  Ghurlyanis  dome  included  a 
weather  station,  a  snow  platform,  equipment  f< ^  actinomet- 
ric  observations  and  for  the  stationary  study  of  the  tempera- 
ture  regimen  of  the  glacier,  and  a  cold  and  a  warm  _ lao- 
oratory,  A  power  station  and  two  dwellings  have  been  built. 
In  addition,  it  was  possible  to  free  of  ice  and  rebuild  the 
structure  left  by  the  expedition  of  the  Arctic  Institute, 

A  weather  station  and  a  snow  platform  were  also  set 
up  at  the  "Sedov  Glacier"  station,  and  a  dwelling  has  been 

built  for  the  observers.  '  ;  _  .  .  . 

As  construction  proceeded,  work. was  also  mitiatea 
to  set  up  markers  for  studying  the  motion. and  the  equili  - 
rium  of  matter- on  the  surface  of  the  glacier.  In  August- 
September  1957,  markers  had  been  set  up  along  a  transverse 
line  across  the  Sedov  glacier,  in  a  broad  hand  along^its 
longitudinal  axis,  and  along  two  lihes  . intersecting  at  the 
apex  of  the  dome,  96  markers  in  all.  Prior  uo  the  fall  ol 
the  polar  night,  a  triangulation  was  completed,  which  [join¬ 
ed  the  glaciologi cal  markers  and  the  bench  marks  set  up  on 
the  nunataks  into- a  single  net.  In  addition  to  uhe  newly  ^ 
installed  markers,  the  net  also  included  markers  inherite 
from  the  expedition  of  the  Arctic  Institute,  fhis  makes 
possible  a  comparison  of  the  data  of  that  expedition .on  . 
rates  of  motion  and  the  accretion-attrition  equilibrium  in 
various  parts  of  the  surface  of  the  glaciers  with  the  re-. 

suits  of  our  measurements.  ;  o'  .  .. 

Turing  the  daylight  period  of.  1958,  i.  e . ,  m  the 
interval  from  April  to  September,  two  series  of  repeated 
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triangulation  operations  were  performed,  one  in  spring,  the 
other  in  autumn.  The  first  covered  the  Sedov  glacier, 
while  the  second- covered  both  it  and  the  Ghurlyanis  dome. 

At  the  same  time,  a- survey  was  performed  of  the  seaward 
edge  of  the  glacier^  and  markers  were  set  along  additional 
lines t  along  a  transverse  cross  section  of  the  Yuriy  gla¬ 
cier,  on  the  Medvezhiy  residual  glacier,  along  the  Avsyuk 
valley  glacier,  and  along  the  perimeter  of,' the  foot  of  the 
dome, -86  markers  in  all|  A  series  of  operations  necessary 
to  define  their  positions  Was  also  completed. 

The  markers  are  used  for  systematic  observations  of 
changes  in  the  levels  of  ice  and  snow.  The  initial  readings 
of  these  levels  for  all  markers  were  taken  upon  their  in¬ 
stallation,  at  a  time  which  coincided  with  the  beginning  of 
accumulation  (September  1958),  "Subsequently,  readings  were 
taken  every  month  on  40  markers.  In  the  ablation  period, 
in  July  1958,  readings  were  taken  every  10  days.  Observa¬ 
tions  on  all  markers  were  pefformed  again  at  the  end  of  the 
accumulation' period,  in  June,  as’well  as  the  time  of  maxi¬ 
mum  ablation,  in  the  end  of  July,  The  June  observations 
were  complemented,  in  addition,  by  a  snow  area  survey,  using 
the  trenching  method,  in  the  course  of  which  cross  sections 
were  described  and  snow  compactness  was  determined  at  125 
points. 

Observations  of  the  snow  cover  follow  a  broader  pro¬ 
gram  on  the  Churlyanis  dome.  Here,  a  survey  of  snow  com¬ 
pactness,  observations  of  the  snow  level  by  means  of  control 
rods  and  measurements  of  the  hardness  of  the  snow  surface 
by  means  of  a  conic  hardness  gage  are  performed  every  10 
days  on  a  snow  platform  measuring  100  x  20  m.  The  survey 
included  determinations  of  compactness  at  20  points  and  the 
description  of  the  snow  profile.  A  description  of  the  pro¬ 
file  every  10  days  and  the  determination  of  the  compactness 
of  the  snow  are  also  performed  at  the  "Sedov  Glacier" 
station. 

In  addtion,  on  the  dome,  measurements  were  made  of 
the  drifting  of  snow,  by  means  of  B0-2  drift  gages,  which 
were  installed  for  this  purpose  simultaneously' at  three 
levels  (snow  surface,  20,  and  200  cm  above  it),  several 
measurements  of  evaporation  were  performed  with  weighing 
snow  evaporators,  and  determinations  were  made  of  the  amount 
of 'hoarfrost  formed  by" collecting  it  from  an  area  of  one 
sq,  m.  and  weighing  it.  The  characterization  of  the  snow 
cover  is  complemented  by  descriptions  of  the  micro-relief 
of  the  snow  which  are  systematic  on  the "snow  platform,  and 
episodic  and  routine  outside  its  limits. 

A  second  source  of  data  for  estimating  the  equilibrium 


n-f  matter  (as  well  a'S  thermal  "balance )  in  the  glaciers  are 
{father  oMe^Kions.  .  These  are  made  at  the  weather  station 
of  the  Ghurlyanis' dote  (altitude :  351  m)  and  that  of  the 

Sedov  1957,  temperature,  hu- 

miditv  and  pressure  recorders  had  been  installed ;op  the 
dome,  while  beginning  1' October,  climatological: intervals 
(1  7  13.  and  19  hours,  mean  solar  time)  have  been  used  to 

schedule  regular  observations  of  the.  ■ temperature  and  humi¬ 
dity  of  the  air';  of 'the  temperature  at  the  surface  of  the 
snow-  (ice),  of  wind,  using  a  weather  vane  set,  on  a  nine-meter 
mast,'  of  atmospheric  pressure,  using  a  mercury  bar o^ete  , 
of  precipitation,  using, a  Tretyakov  precipitation  gage  (the  , 
containers  are  changed  every  4  intervals),  of  snow  le ;  e  , 
and  of  atmospheric  frost  using  a  f r  os t  sc  ope .  The  aurat ion 
of  solar  radiation  is  recorded  by  a  heliograph,  .Clohd  cover, 
atmospheric-phenomena  and  polar  auroras  are  under  continuous 

The  weather  station  "Sedov  Glacier"  went  into  opera¬ 
tion  on  1  December  1957,  following  a  somewhat ^more ^restric¬ 
ted  -Droieram.  The  same  4  intervals  are  used  for  observations 
of  the  temperature  and  humidity  of  the  air,  the  temperature 
on  the  surface  of 'the  snow,  atmospheric  pressure,  using  an 
aneroid  barometer,  precipitation,  wind,  usingan  AiME  di-^ 
rectional  wind  gage,  set  on  the'  eifht“meter  mast,  and  sn 
level.  The 'station  is  equipped  with  weekly  recorders  oi 

"rsftss  p-. 

w^ather^latform^^'it'^includes6!  shed^housinlTialvanome'bers, 

The  roof  bears  a  heliograph,  an  actinometer,  a  pyranometer 
and  an  actinometric  column  with  unbalance  gage  an  an 
bedometer.  Observations  were  initiated  in  October  1J5(*  .. 
During  the  polar  night,  observations  were 

the  balance  gage  at  £ach  of  the  four  climatological  in  # 
vals.  After  sunrise,,? these  were  increased  to  a  xrequency_ 
of- eight  times  in  24  hours,  and  were  made  at  0,  3,  b,  y,  ±*9 
15  13  and  21  hours  true  solar  time0  They  included  airec  , 

scattered  and  total  radiation,  radiation  balance,  and  sur¬ 
face  albedo.  In  addition,  4  twenty-four  senes  ^ure- 
ments  were  made  of  radiation  oalance,  of  the  temperature' 0 
the  air,  and  of  the  temperature  of  the  underlying  sun  ace,  _ 

2  each  during  polar  day  and  night.  In  May  a  series  of  ob¬ 
servations  of  this  type  encompassed  all  f orms_ of  Tadiation. 

During  daytime,  observations  are  made  m  the  tier 
of  radiation  balance  and  albedo  on  the  slopes  of  the  -dome, 
on  the  surfaces  of  the  Sedov  glacier,  on  nunataks,  on  the 
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shoreline  terraces  and  on  the  sea  ice  of  the  bay*  as  well 
as  periodic  measurements  of  the  total  radiation  that  pene¬ 
trates  into  the  snow  layer,  using  a  sub-surface  pyranometer, 
set  at  depths  of  5,  10  and  20  cm,  Finally  simultaneous  ob¬ 
servations  with  the  balance  gage  are  performed  daily  once 
in  twenty-four  hours  at  01  hours  at  stations  "Sedov  Glacier 
and  "Churlyanis  dome", 

lapse  rate  observations  on  the  dome  are  performed 
eight  times  in  twenty-four  hours  at  the  same  intervals  as 
the  actinometric  observations.  They' were  initiated  in  Feb¬ 
ruary  1958.  Until  the  middle  of  May,  their  program  inclu¬ 
ded  measurements  of  the  temperature  of  the  air  and  wind 
velocity  at  the  0,5  and  2  m  levels*  and  of  the  temperature 
of  the  snow  at 'depths  of  10  and  30  cm.  After  the  tempera¬ 
ture  had  risen,  in  the  middle  of  May,  measurements  of  wind 
velocity,  and  temperature "and  humidity  of  the 'air  were  ini¬ 
tiated  at  four  levels:  0,25,  0,50,  1  and  2  m,  using  cup 
anemometers  and  Assman  psyehrometers,  while  temperatures  of 
the  snow  cover  were  taken  at  depths  of  5,  10,  15  and  20  cm 
with  Savinov  soil  thermometers. 

Apart  from  daily  lapse  rate  observations  on  the  dome, 
series  of  determinations  of ■}  wind  velocity,  air  temperature 
and  humidity  at  the  O05.  and  2  m  levels  with  simultaneous 
measurements  of  radiation  balance  were  conducted "from  June 
to  September  1958  at  the  "Sedov  Glacier"  station. 

In  February  1958,  regular  studies  were  begun  of  the 
temperature  regimen  of  the  glaciers.  On  the  dome,  these 
involve  a  15~m  drill  hole,  into  which  are  lowered  semi-  ' 
conductor ' resistance' thermistors  to  depths  of  10,  20,  30, 

50,  75  cm;  1,  1.5,  2,  2.5,  3,  4,  6,  8,  10,  15  m.  Simul¬ 
taneously,  temperature  readings  are  taken  with  semi-conduc¬ 
tor  resistance  thermometers- set  at  the  point  of  contact  be¬ 
tween  the  ice  and  the  snow^,'  at  intervals  of  10  cm  Within 
the  snow  layer,  and  on  a  mast  at  "elevations  of  2,  4,  and 
6  m  above  the  surface  of  the  ice.  Readings  are  taken  tele- 
metrically  from  these  thermometers  in  the  structure  con¬ 
taining  a  direct  current  bridge  and  a  mirror  galvanometer. 
Readings  of  the  temperature  of  the  air,  and  of  the  snow  and 
ice  to  a  depth  of  3  m'are  taken  4  times  in  24  hours  at  cli¬ 
matological  intervals,  and  once  in  twenty-four  hours,  at 
13  hours,  for  depths  below  3m, 


*Fim  is  practically  absent  on  the  Churlyanis  dome,  in  the 
feeding  area  of  which  ice-formation  takes  place  by  the  in¬ 
filtration  process. 
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Since  the  completion  of  the 'drilling  of  a  70-meter 
drill  hole  on  the  dome  ( June -.1958) ,  ice  temperature  is  being 
measured  in  addition  at  depths  of  20,  30,  40  and  50  m,  like¬ 
wise  by  means  of  semi-conductor  resistance  thermometers, 
which' are  read  once  every  five  daysc  A  second  deep  drill 
hole  (45  m),  on  the  northwestern  edge  of  the  dome  near  the 
level' of  the  snow  line,  is  used  for  semi-stationary  observa¬ 
tions*  In  it,  the  temperature  of  the  ice  and  of  the. upper 
2.5  meters  of  the  underlying  deposits  is  measured  once  every 
10  days  with  a  sliding  thermal  probe,  ■  > 

Studies  of  the  temperature  of  the  ice  were  begun  in 
September  1958  at  the  "Sedov  Glacier"  station*  Readings 
are  scheduled  at  the  same  intervals  as  on  the  dome,  and  are 
taken' from  a  15-m  drill  hole,-  drilled  by  means  of  a  hand 

..  °  *  In  addition  to  the  stationary  temperature  measure¬ 

ments,  a  "temperature  survey"  was  performed  in  May-June  to 
•include  10  points  on  the  CliurlyaniS  dome*'  It  was  carried 
over  on  to  the  Sedov  glacier  in  September*  In  this  survey, 
temperatures  are  measured  by  means  of  thermal  probe  driven 
into  12  levels  in  hand-drilled  5-meter  drill 'holes.  To 
obtain  data  on  the  heat  content  of  the  layer,  field  deter¬ 
minations  are  made  of.  the  compactness  and  porosity  of  the 
ice  removed  from  the  drill  holes.  Several  of  the  drill  holes 
are  equipped  with  semi-conductor  resistance  thermometers, 
in  them,  observations  of  ice  temperature  are  semi-station- 
ary,  and  take  place  once  every  10  days* 

Among  other  work  involving  the  field  study  of  the 
thermal  properties  of  ice,  we  may  mention  measurements  of 
heat  flow  at  various 'levels  within  snow,  ice  and  frozen 
ground  by  means  of  A,  Z.  Dmitriev  thermotransitometer  sets, 
which,  are  conducted  episodically  in  the  form  of  twenty-four 
series  of  hourly  observations.  mTT  _  __  ___ 

For  ice  drilling,  the  expedition  uses  an  SBU-150-ZIV 
rig,  mounted  on  three-axle  truck*  The  70  and  45-m  drill 
holes  mentioned  earlier  were  drilled  by  the  core  procedure^* 
The  drilling  is  by  means  of  a  core  rig  116  and  100  mm  in 
diameter.  To  remove  ice  dust  from  the  hole,  we  use  a.  com¬ 
pressor,  which  replaces  the  mud  pump,  a  slime  pipe  being 
incorporated  into  the  equipment  for  collecting  the  dust. 

The  bit  is  prepared  from  the  end  of  a  core  pipe  in  the  form 
of  a  crown  drill  bit,  the  usual  bit  having  been  found 


•KTo  the  authors*  knowledge,  core  drilling  has  not  been  used 
heretofore  in  solid  ice. 
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unsuitable  for  drilling  in  ice  because  of  the  insufficient 
projection  of  the  cutters*  ' 

Ice  core  samples,  samples  collected  at  ice  Cliffs^ 
crevasses  and  special  excavations,  as  well  as  blocks  re-* 
moved  at  ten^day  intervals  from  trenches  in  the  snow  plat¬ 
forms  are  forwarded  to  the  ’’cold"  laboratory  for  the  study 
of  the  physical  and  itechanical  properties  of  the  ice  and 
snow,  The  laboratory  is  hacked  out  of  the  ice  to  a  depth 
of  10-meters  in  the  glacier*  It  has  an  area  of  20  sq.  mi 
and  consists  of  three  rooms:  a  core  sample  storage  room, 
a  room' for  the  preparation  of  sections,  and'the  laboratory 
proper,  in  which  the  temperature  remains  -9*8°  t0,:2°  the 
year  around*  In  the  laboratory,  ice  tables  and"“niches  are 
used  as  emplacements  for  polarizing  and  binocular  microsco¬ 
pes,  a  photopolarizing  apparatus,  Tsytovich  and  Malmgren 
apparatus,  an  ultrathermostat,  scales  of  hydrostatic  weigh¬ 
ing,  'and  other  equipment  designed  for  the  study  of  the  struc¬ 
ture,  compactness  and  porosity  of  ice  and  snow,  of  their 
thermal  and  mechanical  properties' (heat  conductivity,  tem¬ 
perature  conductivity}  elasticity,  cohesion,  etc, ) .  In  ' 
the  "warm’1  laboratory,  pressure  is  measured  in  air  bubbles, 
analyses  are  made  of  moraine  deposits,  samples  of  melt 
water’,  etc. 

Contemporary  glaciomorphological  processes  and  gla¬ 
cial  deposition  are  investigated  mainly  by  means  of  field 
sorties  which  covered,  during  the  first  year  of  work,  the 
Sedov}  Yuriy,  Avsyuk,  Shumskiy,  Medvezhiy  and  Malaniy  gla¬ 
ciers,  as  well  as  adjacent  land  areas  devoid  of  ice.  In 
the  course  of  these  trips, ' materials  have  been  gathered 
concerning  the  composition,  Structure,  and  mode  of  forma¬ 
tion  of  present-day  moraines,  as  they  relate  to  tectonic 
formations  and  the  motion  of  the  glaciers,,  A  number  of' ob¬ 
servations  have  born  on  relief  forms  on  glacier  margins,  in 
particular  marginal  channels,  marine  terraces  and  littoral 
embankments, 

Field  investigations  are  being  brought  to  bear  on 
frozen  deposits  and  relief  forms- associated  with  contempor¬ 
ary  geocryological  processes  and,  specifically,  the  supply 
pattern. of  depositional  materials  for  contemporary  moraines* 
Do  obtain  some  quantitative  measure  cf  the  intensity  of 
these  processes,  installations  have  been  set  up  on  the  slope 
of  the  northern  edge  of  the  Sedov  glacier  consisting  of  bar¬ 
riers  which  catch  falling  erosional  material 9  and  in  por¬ 
tions  of  the  slope,  of  rods  buried  to  varying " depths  in  the 
’’active"  layer,  subject  to  solifluxional  flow.  The  displace¬ 
ment  of  these  rods  provides  an  idea  of  the  magnitude  of  so¬ 
lifluxional  "drainage"  of  friable  deposits  from  the  slope 
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to  the  margin  of  the  glacier* 


*  ■;  :  ',//* 


' The  work  of  the . expedition  is,  .as  yet,  far  from  com¬ 
pleted,  and  the  results  of  the  observations  have  been  hard¬ 
ly  prooessed  at  all.  .  Nevertheless,  it  is  already  possible 
to  present  a  few  conclusions,  of  bourse,  highly  preliminary 
in  nature,  concerning  the  regimen,  past  history  and  clima¬ 
tic  conditions  attending  glacia'tioh.  " 

first  of  all,  it  should  be  stated  that  the  totality 
of  the  facts  gathered  indicates  the  recession  of  glaciation 
in. the  island  group.  This  is  evident  from :  , ' the  rapid  re-  , 
cession  of  the  margins  of  all  the  domes  studied,  as  "marked 
by  the  marginal  channels,  from  the  p.ocfetion^attrition  ba¬ 
lance  of  the:  upper  surfaces  of  the  domes,  which  is  close  to 
zero  or- even  negative  and  the  gradual  reduction  of  their 
height*,  the  wide  distribution  of  residual  glaciers  in  the 
island  group**  which  are  losing  or  have  lost  their  connec¬ 
tion  with  domes,  the  reduction  of  the  size  of  glacier  lobes' 
and  the  formation  of  inert'  ice-  in  their  peripheral  portions, 
and  the  noticeable  reduction  in 're cent  years  of  the  rate 
of  motion  of  valley  glaciers***.  •  ~ 


*A  new  leveling  in  autumn  of  1958  showed  that  a  bench  mark 
set  on  the  apex  of  tho  Churlyanis  dome  in  1950  had  been  low¬ 
ered  2.5  m  in  relation  to  the  surface  of  the  basalt  .plateau 
over  an  interval  of  eight  years 0  Inasmuch  as  only  one  ihird 
of  amount  was  found  to  be  compensated  by  the  accretion  of 
ice,  the  "net",  i.  e»  non-compensated  -lowering  of  the  dome 
in  that  interval  amounted  to  1.6-1. 7  m,  yielding  a'rate  of 
lowering  of  the  order  of  20  cm  a  year.  Apparently,  smaller 
domes  are  receding  even  more  (the  Sedov  dome,  for  example), 
and  practically  lack  feed  zones. 

**Until  recently,  most  of  the  residual  glaciers  were  consid¬ 
ered  as  belonging  to  the  "drift"  type.  In  the  light  of  our 
observational  data,  this  is  erroneous. 

***The  Sedov  glacier,  for  example,  has  reduced  its  maximum 
rate  of  flow  from  70  to  53-55  meters  anually  over  the  last 
10  years. 
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For  the  first  time,  proof  has  been  obtained  of  the 
fact  that  the  recession  of  glaciation  observed  at  the  pres¬ 
ent  time  began,  as  shown  by  data  from  over  a  period  of  many 
years,  vfith  "continentality".  This  is  apparently  not  an 
accident,  but  stands  in  relation  to  the ' increasing  coldness 
of  Arcti 6  climate  noted  in  recent  times.  According  to  the 
data  of  the  weather  station  'of  Tikhaya  Bay;  the  mean  temper¬ 
atures  of  all  winter  months  except  January;  were  3-6°  below 
the  averages  for  a  period  of  several  years,  the  autumn  and 
spring  were  also  s  omewhat  colder  than  "normal",  and  the 
summer  was  shorter,  though  noticeably  wanner,  Precipitation 
was  also  reduced.  The  mean  annual  temperature  at  Tikhaya 
Bay  (-12°2)  was  found  to  be  1*8°' colder  than  the  average 
over  several  years.  On  the  dome,  it  was  also  about  2°  be-- 
low  (-14.1)  the  temperature  of  the  ice  in  deep  drill  holes, 
reflecting  the  mean  temperature  of  the  air  over  a  period 
of  many' years.  Apparently,  the  trend  toward  a  colder  cli- 
mate  or,  more  exactly,  its  change  in  the  direction  of  more 
pronounced  continentality,  at  least  in  its  present  stage, 
continues  to  favor  the  recession  of  glaciation  which  began 
under  somewhat  different  climatic  conditions. 

The  meteorological  observations  of  the  expedition  in 
various  glaciological  zones,  and  the  comparison  of  the  data 
therefrom  with  the  data  from  Tikhaya'Bay  reveals  substantial 
differences  in  all  climatic  features.  The  importance  of 
these  differences  is  particularly  great  for  the  matter  equi¬ 
librium'  of  the  glaciers  during  the  ablation  period  (July- 
August).  Mean  temperatures  for  these  two  months  amounted  to 
+0.8©  in  Tikhaya  Bay,  to  -0.3®  at  the  "Sedov  Glacier"  sta¬ 
tion,  and  to  -1,4°  on  the  dome.  On  the  dome,  even  July 
(which  was  abnormally  warm  that  year)  was  characterized  by 
a  sub-zero  mean  temperature.  The  effect  of  low  temperatures 
in  reducing  the  intensity  and  duration  of  ablation  in  the 
feed  zone  of  the  glaciers  is ’intensified  by  nearly  constant 
radiation  and  adiabatio  fogs.  Thus,  while  the  total  duration 
of  fog  in  July-August  in  Tikhaya  Bay  was  125  hours,  this 
duration  was  10  times  as  great  on  the  dome,  amounting  to 
1180  hours  or '80  percent  of  the  entire  ablation  period.  At  ' 
the  same  time,  fogs  act  to  reduce  considerably  (by  1,7  times, 
according  to  the  data  of  the  expedition)  the  amount  of  heat 
that  is  received  by  the  snow  through  radiation. 
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Description  of  title  Points  of  Observation  of  the  Fovaya 
-  -  Zemlya  Glaciologi cal  Expedition 

The  Fovaya  Zemlya  Glaciologi cal  Expedition, is  conduc¬ 
ting  investigations  of  the"  ice  shield  ion  Forth  Island  of  , 
Fovaya  Zemlya  in  the  area  of  Russian  Harbor,  under  the  pro¬ 
gram  .of  scientific  research  by  the  Soviet  Union  during  the 
IGY,  These  studies  are  a  continuation  of  a . study  of  the 
Shokal*skiy  glacier  and  of  its  feed  area  initiated  by  the 
glaciblogical  expedition  of  the  2nd  International  Polar 
Year  of  1932-1933  under  the  leadership  of  M,  M,  Yermolayev. 

Despite  the  high  latitudes  in  which  the  Russian  Har¬ 
bor  area  is  situated,  the  mean. annual  temperature  of  the 
air  (-8°)  is  here  considerably  higher  than  further  east  at 
the  same  latitudes.  This "is  due 'to  a  considerable  flow  of 
heat,  from  the  Barents  Sea.  Thus ,  for  example  ,  the  .  me  an 
January  temperature  over  a  period  of  years  in  Russian  Har¬ 
bor  is  -17°. 4,  but  falls  to  -20° .4  over  a  distance  of  70  Ions 
in  Blagopoluchiye  Bay.  ; .  •  ,  '  . 

During  the  warm  part  of  the  year,  the- mean  montnly 
temperature  does  not  rise  abo^e  +3°«9  (July),  and  may  be 
above  zero  during  four  months*  However,  freezing  spells  aie 
possible  on  any  day,  and  thaws  may  likewise  occur  in  winter; 

Measured  total  precipitation  is  approximately  160  mm, 

but  is  doubtless  reduced  by  drift  of  snow  out  of  the  preci¬ 
pitation  gage  as  a  result  of  the  strong  winds .that  usually 
accompany  snow  falls. 

The  proportion  of  hoarfrost  in  the  supply  of  the  gla¬ 
cier  is  considerable  above  the  snow  line,  A  stable  contin¬ 
uous  snow  cover  does  not  form  at  elevations  below  300  m, 
as  a  result-  of  very  strong  southerly  winds,  attaining  40 
meters  per  second,  which  frequently  oarry  the  snow  out  to 
sea  during  the  winter,  :  •• 

Ice  also-  covers  all  of  the  dry  land  in  the  area  of 
Russian  Harbor*.  -Only  occasional  high  points  on  the  periphery 
of  the  ice  shield  and  the  rocky  littoral  plain  (strandfleet) 
are  free  of  ice  tip  to  an  elevation  of  100  m.  'The  latter  sup¬ 
ports  a  poor  vegetation  of  Arctic  desert  type,  which' includes 
isolated  specimens  of  a  few  phanerogamia :  saxifrage,  whit¬ 
low  grass,  polar  -poppy,  dryads,  trailing  willow,  which  grow 
in  sheltered  depressions  near  fissures  and  under  the  protec¬ 
tion  of  large  slabs  of  fallen: rock*  Also  found  are  occasion¬ 
al  bands  and  patches  of  mosses  and  lichens*  >  Scaly  lichens 
are  the  only  plant  cover  of  the  gravel  deposits  of  nunataks. 

The  Shokal rskiy  glacier  is  one  of  the 'many  outlet 
lobes  of  the  glacial  shield  of  Fovaya  Zemlya,  It  measures 
about  5  km  in  length  and  3*5  Ion  in  width.  The  coordinates 


12 


of  its  frontal  termini  are  76°09.5  -  62°28!  E  and  76°11 ’ ,5  - 
62°34  *  E, '  The  body  of  the  gLacier  is  curved  toward  the 
northwest,  and  is  very  minutely  fragmented  by  large  crevas¬ 
ses,  The  glacier  originates  from  the  ice  of  a  large  field, 
situated  below  of  the  ice  fall  "The  Barrier  of  Doubts",  and' 
fed  in  turn  by  the  ice  of  the  central  portion  of  the  shield. 

The  surface  of  the  ShOkal ' skiy  glacier  rises  on  an 
incline  from  12-20  m  in  its  frontal  area  to  150-170  m  at 
its  origin.  The  angles  of  slope  of  the  surface  of 'the  field 
which  feeds  the  glacier  are  approximately  the  same,  but 
decrease  at  the  foot  of  the  "Barrier  of  Doubts" j  where  the 
elevation  of  the  surface  attains  500-320  meters.  The  grand*- 
iose  cliff  of  the  ioe  fall  raises  the  surface  of  the  glacier 
to  400-430  m,  IC,  Vellken,  a  member  of  the  expedition  of 
the  2nd  International  Polar  Year  discovered  here  by  seismic 
sounding  a  sub-glacial  terrace  about  350  m  in. height,  the 
foot  of- which  sinks  below  sea  level.  Above  the  "Barrier  of 
Doubts",  the  surface  6f  the  shield  rises  on  an  incline  to¬ 
ward  the  water  divide,  being  subject  to  a  new  abrupt  increase 
in  elevation  only  at  the  "Yablonskiy  Barrier",  a  steep  cliff 
whose  relative  elevation  is  about  50-70  m,  and  which  is 
situated  20  kms  on  a  straight  line  south  of  the  front  of  the 
glacier.  It  is  on  its  rim  that  the  snow  line  of  the  ice 
shield  passes  at  an  altitude  of  570  m.  On  the  meridian  of 
Russian  Harbor,  the  ice  divide  of  the  shield  is  at  an  alti¬ 
tude  of  776  m,  35  kms  to  the  south  of  the  front  of  the  Sho- 
kal'skiy  glacier. 

The  Hovaya  Zemlya  g^Laciological  expedition  is  to  con¬ 
duct  observations  in  order- to  determine: 

1  -  the  morphology  and  dimensions  in  depth  of  the 
glacier  and  present  trends; in  their  variation; 

2  -  conditions  of  the  supply  and  ablation  of  the  gla¬ 
cier  and  a  quantitative  measure  of  its  equilibrium  of  mat¬ 
ter; 

3  -  the  structure  and  composition  of  the  glacier,  as 
well  as  the  physical  and  mechanical  properties  of  the  ice 
and  fim  forming  it; 

4  -  the  thermal  regimeh  of  ice  layers  and  of  the  up¬ 
per  layers  of  the  lithosphere,  and  their  thermal  equilibrium; 

5  -  ice  motion  in  the  glacier; 

6  -  the  regimen,  morphology,  structure  and  properties 

of  the  snow  cover  of  the  glacier  and  surrounding  areas;  » 

7  -  features  of  drainage  of  the  melt  water  of  the 
glacier; 

8  -  the  geological  and  geomorphological  activity  of 
the  glacier,  the  features  of  contemporary  geocryological  and 
other  exogenous  relief-forming  processes,  of  undergrounds 
ice  and  friable  deposits. 
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^  '  Sis  necessary  data  are  obtained  from  systematic  sta¬ 

tionary  observations  and.  single  or  episodic  observations 
and  surveys  by  field  parties,  For  these  purposes,  the  ex-  _ 
pedition  has  set  up  several  permanent  and  episodic  obser¬ 
vation  points,  and  has  laid  out  a*  number  of  lines  and  base 
lines  ((Table  1  and  Fig,  1), 

Table  1  ^ 

*  Observation  points  of  JFovaya  2emlya  Glaoiological 

Expedition 


Apart  from  its  own  observations,  the  expedition  make s 
use  of  the  results  of  weather  observations  at-  the  Polar  Sta¬ 
tion  of  the  Main  Authority  of  the  northern  Maritime  Passage 
at  Russian  Bay.  This  station  is  situated  600  m  north  ox 
the  northeastern  terminus  of  the  front  of  the  Shokal  s—iy 
glacier,  and  has  been  conducting  continuous  weather  obser¬ 
vations  since  September  15  1932,  , 

Between  the  Bastiony  Mountains  and  the  ice  aaed 
bordering  on 'the  Chayev  Glacier,  north  of  the  Barrier  of 
Doubts,  11  markers  have  been  installed  at  intervals  of  1 
kilometer,  for  the  measurement  of  ice  motion  once  every 
3-5  months  by  geodetic  methods.  On  Yermolayev  Mountain 
and  at  an  elevation  of  198,  base  lines  were  laid  out  in 
Kay  1958  for  the  quarterly  determination  of  the  rate  of 
motion  of  the  ice  and  the  mapping  of  the  glacier  by  the  _ { 
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method  of  terrestrial  stereophotogramme  trie  starve  ying.  Sim¬ 
ilar  base  lines  have  been  laid  out  on  the  Strel!cheni  Penin¬ 
sula  and  Shcheuretskiy  Cape  for  mapping 'the  glacier  and 
photographing  its  front  every  half-year,  A  theodolite  and 
a  level  for  measuring  the  twenty-four  hour  rate  of  motion  of 
the  ice  are  being  set  up  every  month,  from  March  1953  on¬ 
ward,  on  the  moraine  at  the  northeastern  terminus. 

Special  lines  for  observations  of  the  snow  cover 
have  been  laid  out  along  the  axis  of  the  Shokal 1 skiy  gla¬ 
cier  and  of  the  portion  of  the  ice  shield  adjacent  to  it 
which  feeds  it,  a”s  well  as  along  the  western  and  eastern 
margins.  Transverse  lines  have  been  laid  out  at  the  lati* 
tudes  of  Yermolayev  Mountain,  the  Barrier  of  Doubts  and 
Anchorite  Oasis,  Approximately  half  way  between  the  Yablon- 
skiy  Barrier  and  the  Ice  Divide  Station,  a  closed  traverse  ' 
has  been  laid  out,  consisting  of  ten  snow-measuring  markers, 
from  which  markers  have  been  aligned  toward  the  end-points 
of  the  western  and  eastern  longitudinal  profiles.  The  total 
length  of  the  snow-measuring  profiles  is  close  to  120  kms, 
PLeadings  on  the  markers  are  taken  every  3-5  months. 

Hydrological  observations  are  being  made  at  the  mouths 
of  streams  in  marginal  valleys 'of  the  Shokal1 skiy  glacier,  * 
At  the  glacier  stations,  meteorological  actinometric, 
temperature  and  lapse  rate  observations  are  made  according 
to  the  four-interval  schedule.  Periodic  measurements  are 
made  of  the  thickness,  compactness  and  hardness  of  snow 
cover,  together  with  descriptions  of  its  structure.  Esti¬ 
mates  are  made  of  the  direction  and  intensity  of  wind-caused 
snow  drift.  Measurements  of  the  temperature  within  the  iCe 
layer  began  on  January  19  1958  at  the  Ice  Divide  Station, 
and  on  26  May  1958  at  the  Barrier  of  Doubts  Station. 

The  Ice  Divide  Station  is  situated  at  34-35  Ians  (in 
a  straight  line )  south  of  the  mid-point  of  the  front  of 
Shokal* skiy  Glacier,  on  the  even  and  flat  surface  of  the  ice 
shield  near  the  ice  divide,  V/h en  visibility  is  total  and 
the  weather  is  clear,  it  is  possible  to  note  a  slight  grade 
in  the  surface  of  the  shield  to  the  south  and  north  of  the 
station.  To  the  west  and  east,  the  surface  of  the  shield 
rises  slightly,  forming  the  inclined  slopes  of  the  western 
and  eastern  glacial  dome s’ whose  elevation  readings  are,  re¬ 
spectively,  880  and  900  m. 

In  the  area  of  the  Ice  Divide  station,  the  glacial 
ice  of  the  shield  is  capped  by  a  15-meter  layer  of  shifting 
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layers  of  firn  ice  and  firn,  covered  by  fresh' snow*.  .Already 
at  a  few  hundred  .ireters  away  from  the  station,  crevasses 
occur  in  the  firn,  with  widths  up  to  1  m.  They  are  covered 
by  one-and-a-half  to  two-meter  caps  of  snow. 

The  Ice  Divide  Station  consists  of  a  weather  platform, 
living  quarters**,  and  a  laboratory  for  the  study  of  the 
structure  and  physico-mechanical  properties  of  snow  and 

ice  (Pig*  2),  1  ‘  . 

The  weather  platform  is  situated  50  meters  to  the  west 
of  the  living  quarters.  On  the  platform  are  installed: 
three  psychrometric  housings  for  an  August  psy chrome ter  and 
thermometers  for  extreme  temperature  readings,  twenty-four 
hour  and  weekly  thermographs  and  hygro graphs;  wild  weather^ 
vanes  with  light-weight  and  heavy-weight  plates,  whose  Shafts 
on  June  10  1958  were  situated  450  cm  above  snow  surface,  a 
Tretyakov  precipitation  gagej:a  universal  heliograph,  an 
actinometric  indicator  with  an  actinometer,  a  pyranometer  and 
a  balance  g^tge,  and  two  two-meter  portable  masts  for  lapse 
rate  observations  by  the  Budyko  method .  Next  to  the  weather 
platform  there  is  a  fifteen-meter  drill  hole  containing  plat¬ 
inum  and  semi-conductor 7 electro-thermometers  at  depths  of: 

01, -0.2,  0.3,  0.5,  0.75,  1.0,  1.5,  2.0,  2.5,  3.0,  4.0,  6.0, 
8.0,  10.0  and  15.0  meters,  and  a  plywood  housing  for  reload¬ 
ing  the . self-rec orders  and  measuring  the  resistance  of  the 
platinum  electro -thermometers.  Surface  soil  thermometers 
are  installed  on  the  surface  of  the  snow  a  few  meters  from 
the  psychrometric  housing, 

62  meters  away  from  the  shaft  of  the  vane  with  the 
heavy  plate,  wooden  snow-measuring  markers  are  installed  so 
as  to  form  a  square  with  sides  measuring  46  meters.  The 
corner  markers  are  the  points  at  which  descriptions  and 
measurements  are  made  of  the  basic  characteristics  of  'chC 
snow  layer:  'thickness,  structure,  compactness  by  layers, 
and  hardness. 


*  131  cm  of  snow  (  an  average  from  readings  at  eight  markers) 
fell 'during  the  interval  from  5  September  1957  to  June  10 

1958.  ^  ,  ■  ,  .  ' 

**  The  structure  is  of  insulated  frame 'type  (wood  shavings, 
fiber  packing),  'The  inhabited  portion,  weather-proofed  with 
felt  and  plywood,  has  a  brick  stove,  an  area  of  about  15  sq. 
m.  and  is  separated  from  a  7  m  square  cubicle  for  the  storage 
of  coal,  provisions  and  camping  equipment,  . 
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At  approximately  40  meters  to  the  ESE  of  the  dwelling 
at  the  station,  a  room  has  been  excavated  in  the  firn  layer 
(measuring  2,5  x  4  meters)  for  use  as  a  laboratory  for  the 
■study  of  the  structure  and  physical  and  mechanical  proper¬ 
ties  of  snow  and  ice.  At  the  top,  the  room  is  covered  by 
boards  and  buried  under  1  meter  of  show.  The  S-shaped  en¬ 
trance  to  the  laboratory  has  3  doors.  Electric  power' is 
supplied  to  the  laboratory  from  a  750  watt  power  unit,  in¬ 
stalled  in  a  housing  on  a  sled.  The  laboratory  is  equipped 
with  industrial  and  analytical  scales',  polarizing  microscop¬ 
es  with  microphotographic  attachments, 'a  device  for  deter¬ 
mining  gas  content  and  pressure  in  ice;  a  device  for  deter¬ 
mining  the  permeability  6f  snow  to  air,  sovtoioye  equip¬ 
ment,  an  ultrathermostat,  and  other  apparatus, 

80  meters  to  the  northeast  of  the  dwelling,  a  trench 
was  excavated  to  a  depth  of  25,4  m  in  May  1958  for  the 
study  of  the  structure  of “the  firn  layer  and  of  the  upper 
levels  of  the  glacier  ice. 

The  Barrier  of  Doubts  station  (Dig,  3)  is  situated 
on  blue  glacier  ice  2-2,5  kilometers  to  the  north  of  the 
foot  of  the  ice  fall  of  the  Barrier  of  Doubts,  The  weather 
platform  and  the  dwelling  unit  of  the  station  are  situated 
onan  even  flat  portion  of  the  glacier,  which  has  a  hardly 
noticeable  slope  to  the  east  and  southeast.  This  is  the 
direction  of  the  drainage  of  melt  water,  which  washes  out 
shallow  and  narrow  gulleys.  The  water  flows  into  the  glacier 
through  the  ice  wells  of  the  station. 

As  close  as  30-40  meters  to  the  north  of  the  dwelling 
unit,  the  surface  of  the  glacier  acquires  a  clearly  evident 
inclination  toward  the  north,  and  the  first  crevasses  makes 
their  appearance  and  rapidly  increase  in  size.  To  the  west 
and  east. of  the  station  stretch  gently  rolling  portions  of 
the  glacier.  At  the  latitude  of  the  station  on  the  we stern 
margin  of  the  glacier,  there  extends  a  zone  strongly  dissec¬ 
ted  by  crevasses.  This  zone  abutts  to  the  Bastiony  mountain 
range  (whose  elevations  arb  of  the  order  of  600-650 'meters). 

To  the  east  of  the  station,  a  rolling  and,  in  spots,  as  it 
were. hilly  portion  of  the  glacier  gradually  rises,  levels 
off . imperceptibly  at  the  latitude  of  the  station, “and  acquires 
an  inclination  toward  the “adjacent  Chayev  glacier.  There  are 
no  crevasses  in  that  area.  They  arise  somewhat  further  to 
the. north,  separating  off  a  band  of  scarcely  moving  or  im¬ 
mobile  ice  near  the  lateral  moraines  in  the  vicinity  of  Usa- 
chev  ‘  Lake  and  further  north  at  the  foot  of  Yermolayev  Moun¬ 
tain, 

The  dwelling  unit  of  the  station  is  similar  in  con¬ 
struction  and  plan  to  that  of  Ice  Divide  station,  and  is 
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located  50  meters  to  the  north  of  the 'weather  platform.  The 
weather  platform  bears  the  same  instruments  as  the  Ice  Di¬ 
vide  station*.  Their  positions  are  shown  in  Dig.  4.  The 
height  of  the  vane  with  the  light-weight  plate  is  .540  cm, 
while  the  vane  with  the  heavy-weight  plate  is  620  cm  high**. 

The  "Volod’kiii  Day"  station  is  situated  on  an  ancient 
shore  line  at  the "innermost  point  of  Volodfkin  Bay  of  Rus¬ 
sian  Harbor.  A  psychrometric  housing  for  an  August  psychro- 
meter  and  thermometers  for  extreme  temperature  readings  and 
a  Wild  vane  with  a  heavy  plate  (height  of  shaft  5.5  m)  are 
set  on  the  crest  of  the  shore  line.  A  Tretyakov  precipita¬ 
tion  gage  is  set  100  meters  to  the  southwest  of  the  psychro¬ 
metric  housing.  Ground  temperatures  are  measured  by  semi¬ 
conductor  electro-thermometers  on  slopes  of  western  and  ' 
southern  exposures  And  on  the  water  shed  at  elevations  of, 
respectively,  23.07,  19.72  and  47.1  m.  Savinov  soil  ther¬ 
mometers  have  been  placed  in  trenches  of  western  exposure 
and  on  the  watershed.  Above-ground  thermometers  have  been 
installed  two  meters  to  the  east  of  the  psychrometric  hous¬ 
ing,  After  observations  of  soil  temperatures  had  begun  on 
the  western  exposure  slope' (at  265  meters  to  the  east  of 
the  psychrometric  housing),  the  above-ground  thermometers 
were  transferred  to  the  opening  of  the  trench  containing 
semi-conductor  thermometers. 

The  "Volodkin  Bay"  station  has  a  remotely  operated 
weather  station.  Its  wind  direction- and  velocity  recorder 
is  set  on  a  four-meter  high  post  over 'the  ridge-pole  of  the 
living  quarters  at  an  elevation  of  11.5  m  above  ground  level. 
The  temperature  gags  is  set  on  a  bracket  on  the  same  post 
at  ah  elevation  of  175  cm  over  the  southern  eave  of  the 
roof.  I-  -  ■  ■  • 

The  living  quarters  are  used  for  determinations  of 
the  specific  gravity1  and  moisture  content  of  soils.  During 
the  ivinter,  the  testing  of  equipment  and  the  first  investi¬ 
gations  of  the  structure  and  physical  and  mechanical  proper- 


*The  temperature-measurement  drill  hole  has  a  depth  of  30 
meters.  The  temperature  gages  at  depths  over  15  m  are  in¬ 
stalled  at  the  20^25  and  30  meter  levels,, 

**The  station  is  situated  in  the  ablati 6n  zone  of  the  gla¬ 
cier.  200  cm  of  feej  not  counting  snow,  melt  he  re  .  in  the 
course  of  the  summer.  About  1  meter  had  melted  by  the  end 
of  July,  The  weather  vane  posts  were  not  re-set. 
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ties  of  snow  and  ice  were  performed  in  a  special  wing  added' 
on  the  north  side  to  the  building  containing  the  power  unit. 

The  "Usachev  Lake”  post  was  set  up  for  conducting 
hydrological  observations  at  Usachev  Lake  and  the  stream 
which  issues  from  it.  The  post  is  set  up  in  movable  heated 
building  set  up  in  skids,  measuring  about  6  sq.,  m;  and  hav¬ 
ing  an  iron  stove.  The  building  contains  a  table,  a  two- 
level  bunk  and  a  small  cupboard. 

The  observations  made  by  our  expedition  have 'confir¬ 
med  the  conclusions  of  glaciologists  P,  A.  Shumskly,  G.  A, 
Avsyuk  and  L,  D.  Dolgushin  in  1954-1955  as  to  the  normal 
show  supply  of  the  ice ‘dome  of  ITovaya  Zemlya  at  altitudes 
of  over' 570  m,  while  M.  M,  Yermolayev  discovered  in  the  fall 
of' 1932,  the  existence  on  the  ice  shed,  under  fresh  snow, 
of  compact  (0.903  g/om3)  blue  glacier  ice  of  cataclastio 
structure ,  ' with  air  bubbles  containing  pressures  of  2,23  atm* 
A  trenching  of  the  f irn  near  the  snow  line  in  the  autumn 
of  1957  showed  a  rapid  increase  in  the  thickness  of  the  layer 
representing' the  annual  snow  increment  as  one  moved  toward 
the  ice  shed,  where  strata  of  milky  white  and  bubble-filled 
firn  ice  occured  at  depths  as  great  as  16  m. 

Instrument  measurements  at  the  glacier  front  revealed' 
that  the  ice  of  Shokallskiy  glacier  does  not  move  uniformly  , 
In  winter ' it  moves  somewhat  more  slowly  than  in  spring  and 
in  summer,  and  variations  in  velocity  are  very  abrupt  not 
only  in  the  course  of  the  week,  but  even  within  24  hours,” 

The  mean  24-hour  displacement  of  the  ice  down  the  slope  a- 
mounts  to  27-30  cm,  and  may  vary  from  90  cm  in' 24 'hours  to 
0,  or  may  even  take  place  in  reverse  direction,  i,  e.  to 
recede  without  decreasing  in  bulk.  Thus,  the  front  of 'the 
glacier • should  move  out  to  sea  100-110  meters  annually. 
However,  the  reverse  phenomenon  is  actually  observed,  and 
the  front  is  receding.  The  forward  motion  of  the  ice  does” 
not  compensate  its  destruction  by  the  sea0  Geodetic  obser¬ 
vations  designed  to  determine  the  rate  of  motion  of  the  icb 
at  the  Barrier  of  Doubts  have  not  yet  been  fully  processed, 
though  we  may  expect  here  a  rate  of  displacement  of  70-80 
meters  annually. 

The  temperature  regimen  of  the  glacier  is  not  without 
interest.  Manual  drilling  at  the  Ice  Shed  station  in  Novem¬ 
ber  of  1957  revealed  humid  strata  at  depths  of  8  and  18  m, 

A  temperature  of'0°C  maintained  itself  at  the  depth  of  eight 
m  until  Pebruary,  and  until  May  at '15  meters,  then  going 
down  by' several  tenths  of  a  degree.  At  the  Barrier  of  Doubts 
station,  stable  sub-zero  temperatures  are  maintained  at 
depths  below  20  meters,  and  theh  slowly  rise  as  depth  in¬ 
creases,  attaining  zero  degrees,  apparently,  at  55-60  m. 
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Evidence  for  high  temperatures  in  the  deeper  portions  of  the 
ITovaya  Zemlya  glacier  is  also  to  be  seen  in. the  discharge  of 
its  melt  water  in  winter  (in  February  and  March)  into  the 
marginal  valleys  of  the  Chayev  and  Shokal’skiy  glaciers. 
Another  indication  of  heat  flow  from  the  earth’s  crust  to 
the  bottom  layers  of  the  gLacier  appears  in  the  discovery 
by  0,  P,  Chizhov  of  the  warming  of . water  masses  in  the  lake 
on. Schmidt  Peninsula  to  depths  of  10-20 'm.  .The  temperature 
of  the  water  at  the  bottom  rose 'from  0°, 5-0°, 6  in  October  . 
to  2°,6— 4°,3  in  the  end  of  June,  An  ice  layer  over  1-1/2 
m  thick  formed  on  the  lakes  during  the  winter,  Thus^  the 
long-term  frozen  condition  of  the  uppermost  layers  of  the 
lithosphere  and  the  sub-zero  mean  annual  temperature  are 
not  grounds  for  expecting  the  penetration  of  permafrost  to 
great  depths ,  at  least  on  the  western  shore  of  ITovaya  Zemlya, 
There  are  interesting  data  on  the  temperature  of 'the 
air  and  of  the  surface  of  the  glacier  at  various  points.  It 
has  been  found  that  the  mean  monthly  temperature  during'the 
winter  at  the  ’’Barrier  of  Doubts”  station  is  3-4°  lower,  and 
that  at  the  Ice  Shed,  1-6-8°  lower  than  at  the  front.  Thaw 
lags  correspondingly  by  2-3  and  4-5  weeks  and  stops  one  and 
2-3  weeks  earlier.  The  pattern  of  increase  of  total  preci¬ 
pitation  has  been  established,  together  with  its  intensity 
and  frequency  as  the  elevation  of  the  surface  of  the  glacier 
rises.  Above  the  snow,  line,  hoarfrost  plays  a  considerable 
role  in  supplying  the  glacier.  Thus,  4o9  mm  of  precipitation 
were  recorded  in  the 'last  5  clear  days  of  December  1957  at 
the  Ice  Shed  station,  while  none  occured  at  the  Barrier  of 
Doubts  or  at  the  glacier  front. 

Despite  frequent  winter  and  spring  snowfalls,  as  a 
result  of  which  the  thickness  of  the  snow  cover  in  the  feed 
area  attained  130-170  mm  (on  6/10),  this  thickness  was  some¬ 
what  above  1  meter  between  the' Barriers,  and  was  only  8-20 
cm  below  the  Barrier  of  Doubts,  while  approximately  one' 
third  of  the  surface  of  the  glacier  was  altogether  bare.  At 
the  front,  snow  occured  only  in  thin  patches,  covering  no 
more  than  one  third  of  the  ground  surface.  Snow  filled  all 
the  crevasses  below  Yermolayev  Mountain,  with  the  exception 
of  particularly  large  ones  on  the  western  edge  of  the  Barrier 
of  Doubts,  Such  an  uneven  distribution  of  the  snow  is  due  to 
strong  southerly  and  south-easterly  winds*  For  orographic 
reasons,  their  velocities  are  particularly  high  somewhat 
north  of  the  Barrier  of  Doubts;  Thus  for  example,  when  mean 
wind  velocity  in  February  is  6,3  m/sec  at  the '  Ice  Shed  sta¬ 
tion  and  8  m/sec  at  the  front;  it  attained  11,1  m/sec  at 
the  Barrier  of  Doubts  station.  It  is  not  surprising  that 
winds  of  such  force  should  displace  an  enormous  amount  of 
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snow  during  snow  storms, 

'In  his  observations  of  migration  of  snow  during  snow 
storms,  0.  A,  Yablonskiy  found  a  measurable  transfer  of 
1  g/sq,  cm.  min,  at  the  surface  with  a  wind  velocity  of 
8  m/sec  and  a  sharp  increase  as'velocity  increased:  as  high 
as  20  g/sq*  cm  min,  at  |30  m/sbc.  As  for  the  role  of  snow¬ 
storms  in  feeding  the  glacier,  it  would  seem  that'there  is 
no  perceptible  transfer ,from  south  to  north,  i,  e,  the  re¬ 
moval  of  snow  from  thd  feed  zone.  Snow  migrates  principally 
along  the  .ice  divides,  while  the  quantities  of  Snow  trans¬ 
ferred  in  opposite  directions  are  roughly  equal* 
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Sociological  tove ' 

«■:«*  ,  ■: 

The  problem  of  contemporary  glaciation  in’  the  Urals 
began  attracting  the  attention  of  mve stigt or s  j.r 0^1^30 
nnward'  In  193'2~1933,  the  Committee  for  the  2nd  roiar  xe 
Sniped  tht  Urals  Glacial  Expedition,  which  studied  16_ 

Sr  s  at  ef»*rr 

v » Y?r 

i  rionH-  +h?i+  the  maior  area  of  glaciation  was  locatec  in 
S^rtheto  pM°ofa|e  SpA-Ifeals  i^e^g  of 
lahes  B«  Ehadata  and  B,  Shchuchye0 •  Here  rather  large  _ 
cirque -valley  glaciers  were  located,  measuring  up  to  1,5 

2  ^  ^SSh’as  it  ascribed  great 
of  glaciers  of  tbs  smaller  types,  the  IGY 

•<  Is01  cif  isLssf  rR^ch  rjronPooia?hrSt^rof 

Geography  of  the;  Academy  of  Sciences  USSR  was  established  ,, 
to  ^s«  of  1957  5  the  B.  Khadata  Into  region,  ar.d  .  . 

A  markedly^disseCted^reiief^s^oharacteristiCeOf^thls  ^ 

.  ^Stainfauai^-woo  a,  *ile  relative  elevations  vary 

.^hln  ?h^Seis°a  s?2mng  deference  in  the  -lief  of  the 

western  and  eastern  portions  ®:  ?0lajJ-^s'ortioh, ' ' 

i  -i  Vp  irolands  are  characteristic  of  the  eastern  porn  on, 

•while  thfwJs” in -addition . to.  having  rounded  eminences;  is  _ 

'  whKS°lnSuede  pea£P:Lr  d'ore s^liS.r 8  > 
pS  Se?he"Smo™tSnse?tetewe’rnn  into  cirque  glaciers  and 

longitudinal  valleys -^divide 

sa»M*s»  ssffls**«5?4*  - 

the  slopes^  -  —  swm^Si  features  resulting  from the^  n 
frost-sorring  of  materials  are  widespread,  and  include 
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rings,  bands  and  geometric  figures* 

Parts  of  certain  stream  valleys  and  individual  basins 
are  occupied  by  rather  large  lakes  (Bolfshaya  and  Malaya 
Khodata,  Bol’shoye  and  Maloye  Shchuchye,  Kuz*ty,  Usvaty, 
and  others).  One  encounters  deep  cirque  lakes,  * 

The  climate  of  the  area  is  continental,  featuring  a 
long  harsh  winter  and  a  short  cool  summer,  Yfesterly  winds 
prevail,  and  attain  at  times  velocities  of  25-30  m/sec  ' 

(with  gusts  of  40-45  m/sec).  The  annual  precipitation  re¬ 
corded  by  the  weather  Station  of  the  B.  Ehodata  lake  for 
the  period  frotn  1  September  1957  to  1  September  1958  exceed¬ 
ed  850  mm.  The  most  intensive  precipitation  was  observed' 
in  the  summer  and  autumn  months  (June  -  October:  530  mm)* 
The  snow  cover  was  distributed  unevenly  over  the  various 
features  of  relief.  Maximum' snow  accumulation  is  found  to 
occur  in  valleys  and  cirques. 

As  a  result  of  the  abundance  of  solid  precipitation 
and  the  prevalence  of  strong  winds  of  constant  direction, 
favorable  conditions  are  created  for  the  accumulation' of 
large  snow  drifts  on  the  leeward  slopes  of  open  areas," 
which  generate  snow  glaciers  and  small  cirque  glaciers. 

As  a  rule,  glaciers  are  situated  in  cirques  of  northeastern 
exposure  in  the  western  upland  zone  of  the  Polar  Urals, 

2,  Description  of  Subjects  of  Investigation. 

The  "ma in . f  eature s  studied  by  'the  Polar  Urals  Glacio- 
logical  Expedition  are  the  glacier  named  after  the  Institute 
of  Geography  of  the  Academy  of  Sciences  USSR,  the  Obruchev’ 
glacier,  and  the  glacier  of  the  MGU  (Main  Geodetic  Office). 
These  are  the  largest  glaciers  of  the  Polar  Urals,  They 
are  briefly  described  below. 

The  Glacier  of  the  Institute  of  Geography  of  the  Acad. 
Sci.  USSR  is  situate  cT~on  the  eastern  slope  of  Ehar-Raurdi- 
Eey  Mountain,  at  the  headwaters  of  a  stream  which  flows  into 
the  lake  Of  B.  Khadata.  It  has  a  length  of  1.8  kms  and  an 
area  of  1,4  sq.  kms.  The  glacier  occupies  an  asymmetric 
cirque,  open  on  its  eastern  end,  consisting  of  two  morpholo¬ 
gically  distinct  portions.  The  southern  portion  of  the  gla¬ 
cier,  which  covers  the  lower  rim  of  the  cirque,  is  situated 
on  a^ completely  open  slope,  and  rises  steeply  to  its  very 
crest.  It  is  a  typical  leaning  (sloping)  glacier,  of  a  type 
widespread  in  the  Polar  Urals,  The  northern  and  larger  por¬ 
tion  of  the  glacier  has  a  well-developed  lobe,  and  belongs 
to  the  cirque— valley  type  of  glacier.  The  glacier  consists 
of  banded  ice,  which  forms  a  well-defined  ogive  pattern  on 
the  surface.  The  western  and  northern  rims  of  the  cirque 
rises  above  the 'surface  of  the  gLacier  as  nearly  vertical 
200-meter  walls.  The  lobe  of  the  glacier  is  rimmed  by  the 
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accumulations  of  the  lateral  moraines,  attaining  30  m  in 
height,  which  merge  at  the  end  of  the 'lobe  to  form  a  large 
terminal  moraine  up  to  400  m  in  width,  The  morainic  emin-  ;■ 
ences  always  contain  core s' of  ice,  which  are  coveted  with  a 
sheath  of  erosional  debris.  The  erosional  debris,  which 
originate  on  the  slopes  of  the  cirque,  are  largely  absorbed 
by  a ' system  of  deep  lateral  crevasses  which  ring  the  gla¬ 
cier,  At  the  transition  point  between  the  firn  basin  and 
the  lobe*  there  are  several  glacial  sinks  up  to  30  m  in 
depth*  The  run  off  of  melt  water1 from  the  surface  of  the 
glacier  takes  place  through  a  system  of  narrow  gpll eys 
which,  upon  merging  at  the  terminus  of  the  gLacier,  form  a  • 
shallow  lake.  The  undercut  of  the  lake  is  830  m,  Haying 
opened  a  route  for  itself 'under  the  terminal  moraine  in 
the:form  of  an  ice  cavern,  the  melt  water  issues  frbm  under 
the  outer  edge  of  the  moraine  as  a  full-size  stream,  milky- 
white  in  color  from  glacial  sediment. 

The  Obruchev  glacier  is  situated:  six  fans  to  the  west 
of  B.  Khhdat aT XaTceT ~in  a  d*eep  steep-sided  cirque- of  eastern 
exposure.  The  length  of  the  glacier  is  1,2  kms,  and  its  ' 
area  is  0,36  sq,  kms*  The' glacier  is  formed  of  banded  ice, 
the  lobe  is  poorly  defined,  and  has  a  grade  of  up  to  20  , 

Its  terminus  is  situated  at  an  absolute  elevation  of  500  m0 ’ 
This  is  a  typical  representative  of  the  cirque  glacier  type. 
The  central  part  of  the  glacier  contains  deep  crevasses  and 
sinks,  and  the  surface  bears  large  boulders  and  rock  frag¬ 
ments  fallen  from  the  rims  of  the  cirque.  The  terminus  of 
the  glacier  and  its  northern  part  are  covered  with  a  large 
morainic  accumulation,  whose  core  consists  of  ice.  The 
outer  edge  of  the  moraine  drops  steeply  to  a  small  field _ 
and  a  shallow  lake,  subdivided  by  the  hummocks  of  an  ancient 
moraine.  The  glacial  stream  from  the  margin  of  the  glacier 
flows  between  f he  humps  of  the  terminal  moraine  and  enters 
the  outlet  lake « 

The  MGU  glacier  lies  five  Ians  to  the  west  of  the 
southeastern  e nd~  oif  Take  M ,  Shchuchye,  It  occupies  a  steep- 
sided  cirque  elongate  in  outline,  whose  exposure  Varies 
from  northeastern  to  eastern,  and  then' to  northeastern 
again.  The  length  bf  the  glacier  is  2C2  kms,  and  its  area 
equals  1*15  sq,  kms.  The  glacier  has  a  well-defined  firn 
basin  and  lobal  portion.  The  firn  basin  rises  steeply  al¬ 
most  to  the  rim  of  the 'plateau,  and  contains  deep  transverse 
and  marginal  crevasses.  At  the  point  where  the  firn  basin 
joins  the  lobal  portion  there  are  several  sinks  up  to  35  m 
in  depth;  The  terminal- portion  of  the  lobe  is  markedly  con¬ 
stricted,  and  slopes  down  to  an  absolute  elevation  of  650m, 
Along  the  margins:;  of  the  lobe  rise  the  high  eminences  of  the 
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lateral  moraines  (attaining  50  m  in  height),  which  become  a 
large  terminal  moraine  at  the  end  of  the  lobe.-  The  glacier 
is  formed  of  banded  ice,  which  forms  a  very  well  defined 
pattern  of  ogives  on  its  surface*  The  terminal  portion  of' 
the  glacier  is  loaded  with  a  considerable  amount  of  debris, 
and  "degradation  cones  and  ridges"  occur,  The  runoff  of 
melt  water . takes  place  through  gulleys  which  deepen  gradu- 
ally  and  disappear  at  the  terminus  of  the  glacier  in  a 
deep  ice  cavern.  The  glacial  stream  reappears  from  below 
the  outer  edge  of  the  terminal  moraine,  flows  across  the  ' 
"zandrovaya"  /“?  7  platform  and  flows  into  a  shallow  outlet 
lake,  “* 

■^..^Description  of  G-laciologl cal  Investigations  in  the  Polar 

The  main  subjects  of  glaoiological  investigations j 
as  pointed  out  earlier,  are  the  Institute  of  Geography, 
Obruchev  and  MGU  glaciers.  In  addition,  observations  are 
being  conducted  at  the  base  station  on  B„  Khadata  lake.  On 
the  Institute  of  Geography  glacier  and  at  the  base  station J 
stationary  observations  are  being  made  throughout  the  year,, 
On  the  Obruchev  and  MGU  glaciers, , stationary  observations 
are  conducted  in  the  summer,  and "episodic  observations  take 
place  at  other  times  of  the  year0  The  expedition  also  con¬ 
ducts  mobile  observations  with  a.  view  toward  studying  the 
glaciers  and  gaining  a  fuller  knowledge  of "the  conditions  of 
contemporary  glaciation  in  the  Polar  Urals, 

.  QDserva4'ions  on  the  Institute  of  Geography  glacier 
began  in  spring  of  1958,  A  permanently  operating  stationary 
observation  point  "has  been  established  to  work  in  accordance 
with  the  IGY  program  of  glaoiological  studies. 

The  following  types  of  observations  are "being  conduc¬ 
ted  on  the  glacier  and  on  the  adjacent  plateau, 

1,  General  weather  observations,  whose  purpose  it 
is  to  study  weather  conditions  on  the  glacier  and  the  adja¬ 
cent  plateau.  Weather  platforms  have  been  set  up  in  the 
lobar  portion  of  the  glacier  (abs,  elev.  880  m),  and  on‘the 
lower  plateau  (abs,  elev,  740  m)  1  1cm  SE  of  the  glacier. 

The  weather  platforms  are  equipped  with!  psychrometric 
housings,  housings  containing  24-hour  recorders  (thermograph 
and  hygrograph),  Tretyakov  precipitation  gages,  a  Wild  vane, 
a  heliograph,  snow -measuring  rods,  4-interval' observations 
are  made  of  air  and  soil  temperature ',  pressure,  precipita¬ 
tion,  duration  of  solar  illumination,  wind  direction  and 
velocity,  cloud  cover,  visibility  and  atmospheric  phenomena. 
In  vyinter  time,  4-interVal  weather  observations  are  conduc¬ 
ted  only  on  the  plateau,  while  24-hour "recorders,  serviced 
daily,  are  in  operation  on  the  glacier.  During  the  ablation 
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period,  weather  Observations 'follow -the  same  schedule  on  the 
glacier  and  on  the  plateau,  .  '  :  ' 

2,  Actinometric  observations  bear  on  direct,  total, 
scattered  and  reflVoteiT  radiation  and  oh  the  thermal  bal¬ 
ance,  The  weather  platforms  on  the  glacier  and  on  the  pla¬ 
teau  are  equipped  with  actinometric  apparatus  including  al- 
•bedometers  and  balance  gages,  During  the  ablation  period, 
actinometric  observations  on  the  glacier  followed  an  eight- 
interval  schedule  or  took  place 'as  hourly  series,  depending 
on  the  weather*  In  winter  time,  actinometriO  observations 
are  performed  mainly  on  the  plateau  (eight  intervals ) , 
while  episodic  albedo  surveys  are  conducted  on  the  glacier, 

B.  Lapse  rate  observations  are  performed  in  cori- 
junction  with  a’ct inome tr i c  and  balance  observations  in  or¬ 
der  to  study  heat  exchange  between  the  air  and  the  underly¬ 
ing  surface  (ice  or  ground)*  and  the  components  of  the  heat 
balance  of  the  glacier,  •'  ;/ 

During  the  ablation  period,  lapse  rate  observations 
on  the  weather  platform  of  the  glacier  were  conducted  at 
4  intervals  and  in  series  at  2-hour  intervals  depending  oh 
the  type  of  weather  at  levels  of  2tO,  1„0,  0,5  and  0,25  m, 

"The  observations  involved  'the  use  ■  of  Assman  psychrometers 
and  Fuss  hand  anemometers.  In  winter  time,  4 -interval  lapse 
rate  observations  at  the  same  level  are  conducted  on  the 
weather  platform  on  the  plateau  to 'study  heat  exchange  be¬ 
tween  the  snow  surface  and  the  air 0 

4o  Temperature  observations ■ on- the  glacier  were  be¬ 
gun  in  oa’nuary  of  IrPBEre e  2 5 -me t e r  drill  holes,  per¬ 

forated 'in  the  firn,  .central  and  lobar  poertions  of  the 
glacier.  Electrical  resistance  thermometers  have "been' set  ' 
up  in  the  drill  holes  in  the  ice  at  depths  of  '0,5,  1,0,  2,0, 
3,0,  5,0,  10,  15,  20  and  25  m.  In  the  drill  hole  of  the 
lobar  portion  of  the  glacier,  thermometers  have  also  been 
set  in  the  snow  layer  at  interval s  of _ 0 „ 5  m  and  in  the  air 
ona  gradient  mast  at  heights  of  0„05,  0,1,  0,25,  0,5,  1*0 
and  2,0  m.  Remote  oohtrol  switches  have  been  installed 
over  the  drill  hole,  with  a  lead  out  toward  the  living 
quarters  (1,5  -  2  kms)  where  a  special  control  device,  a 
resistance  bridge  and  a  galvanometer  allow  the  determination 
of  temperatures  of  the  ice  (once  in  24  hours),  of  the  snow 
layer  and  the  air  (4  times  in  24  hours).  As  a  check  on  the  ' 
correctness  of  the  temperature  readings  from  the  drill  holes, 
platinum  thermometers  have  been  installed,  to  be  used  in 
determining  the  temperature  of  the 'ice  two  or.  three  times  a 
month.  In  the  beginning  of  winter,  temperature  soundings 
were  made  to  a  depth  of  10  m  in  various  portions  of  the 
glacier,  '  •  p  '  /  •  ...  •  • ;  • 
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A  6-meter  gradient  mast  has  been  set  up  on  the  weather 
platform  on  the  plateau,  and  is  used  to  determine  tempera¬ 
ture  gradients  in  the  air  at  1  m  intervals,  in  e  -s  ° 

0,25  m  intervals,  and  in  the  ground  to  a  depth  of  0.5 

5.  Hydro! ora. cal  observations  on  the  glacier  have  been 
performed  during  "#e Elation  periHE  to  investigate  the  _ 
attrition  phase  of  the  equilibrium  of  matter  m  the  0laciei. 

The  observations  consist  of  daily  water  level  measuremCn 
of  the  glacier  stream,  of  water  disc^5fe 

servations  of  surface  runoff  on  a  runoff  platform,  nnd  the 
measurement  of  the  extent  of  ablation  with  the  aid  of  aola- 

tion-measurinsrods.  ^  ^  of  the  terminal  moraine 

on  the 'glacier  stream  a  water  observation  point  has  been 
set  up,  equipped  with  a  "Valday"  level  recorder,  levels 
were  determined  twice  in  24-hours,  and_water  discharge 
measured  periodically  in  the  stream  bed  for  various  levels. 

To  measure  runoff  from  the  surface  of  the  n 

platform  measuring  40  x  20  m  was  set  up,  and  used  for  several 
twenty-four  hour  series  of  observations.  Observations  on 
the  runoff  platform  were  performed ' simultaneously  with  lapse 
rate  and  actinometric  observations,  thereby  allowing  a  cal¬ 
culation  of  runoff  from  the  surface  of  the  glacier  as  it 

relates  to  the  amount  of  inflowing  heat,  _ 

Throughout  the  ablation  period,  daily  observations 
of  the  melting  of  the  ice  were  kept  up  on  the  surface  o± 
the  glacier,  using  ablation-rfieasuring  rods.  In  all,  5  ro 
traverses  have  been  laid  out,  using  a  total  numoer  of  4 
rods.  The  rods  are  made  of  bamboo  and  are  set  lh  the  ice  af 
a  depth  of  1.0  -  1.5  m0  On  the  transverse  lines,  the  rods 
are  set  at  50  m  intervals,  and  at  intervals  of  100-150  m 

on  the  longitudinal  traverse,  a-nd 

6.  Observations  of  the snow  cover  on  the  glacier  and 

ad 2 acenlTp"or lions  of  t¥e~ piateau^T^^ucte d  thr ou gh out 
the  entire  period  of  snow  accumulation  and  thaw.  Observations 
bear  on  the  regimen,  dynamics,  morphology,  structure ^ anch  mi- 
crostructure  of  the  ice.  One  of  the  aims  of  the  study  of 
the  snow  cover  is  an  analysis  of  the 'attrition  phase  of  the 
ecuilibrium  of  matter  in  the  glacier0  Rod  alignments  are 
need  to  observe  snow  accumulation.  All  Rods' are  Recked  at 
10-day. intervals  (in  the  beginning  of  winter,  the  mm 

b«r  of  rods  was  increased  to  58).  In  addition,  the  giacie 
and  plateau  weather  platforms  are  used  dally/°^ 
of  variations  in  the  height  and  morphology  of  the 
On  the  gLacier  and  on  the  plateau  trenching  is  performed  every 
10  days,  and  studies  are  made  of  the  compactness,  stratigr  - 
phy,  structure  and  temperature  of  various  layers  within  che 
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snow  cover*  .'  These,  data  are  used  to  compile  stratigraphic 
diagrams  of  the  diagenesis  of  the  snow  cover.  Observations 
are  conducted  of  the  transf ef  of  snow  by  snow  storms  on,  the 
glacier  and  ad  jacent  uplands,'..  •  ,•  , 

-Particular  attention  is  being  devoted  to  the  study 
of  the  structure  of  the  fim  layer  artd  to  the  analysis  6f 
processes  and .types  of  ice -formation.  for  this  purpose,  the 
firn  layer  has  been  trenched,  and  determinations  have  been 
made  of  the  extent  of  foe  accretion  during  the  beginning  of 
the  snow  thaw  on  the  glacier,  r 

7,  Observations  of  the  velocity _ of  motion  of  the  up- 
per  ice  layers  are  carried  out  along  rod  alignme nts  self  up 
on  tHe  glacier  in  the  summer  of  1958,  The  end-points  of  the 
alignments  are  marked  on  rocks  and  on  the  plateau  for  refer¬ 
ence*  A  photo-theodolite  survey  of  the  gLacier  was  perform¬ 
ed  in  t  he  summer  of  1958,  ,  Its  repetition  in  1959  will  make 
it  possible  to  show  the  extent  of  displacement  of  the. rods 
as  a  result  of  glacier  motion,  ' 

In  accordance  with  the  IGY  program,  the  types  of  ob¬ 
servations  enumerated  were  not  the  only  ones  on  the  surface 
of  the  glacier.  Observations  were  also  made  of  the  manner 
of  displacement  of  er o si onal  debris  on  the  surface  of  the 
ice,  snow  slides,  boulder  avalanches,  denudation  of  snow 
from  portions  of  the  gLacier  and  from  slopes,  the  rate  of 
the  filtration  of  water  in  the  snow  layer,  and  the  rate  of 
percolation,  using  the  dye  method.  Rock  samples  have  been 
collected  to  determine  the  lithological  composition  of  the 
moraines,  and  observations  have  been  made  of  the  erosion  6f 
moraines  by  glacial  streams,  of  the  formation  of  moraines, 
and  studies  have  been  made  of  specific  crevasses,  and  sinks 
on  the  glacier.  Samples  of  ice  from  various  levels  were 
gathered  during  drilling  for  in  analysis  of  its  microstruo- 
ture  and  hydrostatic  weighing,  A  plane  table .and' phototheo¬ 
dolite  survey  was  performed  in  the  summer  of  1958,  ana  a 
plan  of  the  gLacier  was  prepared  at  a  scale  of  ls5000. 

On  the . Obruchev  glacier,  observations  were  conducted 
during  the  summer  and  fall  season,  of  1958  (June  -  August), 

At  the  center  of  the  glacier  (abs,  elev.  670  m)  and  on  the- 
ancient  moraine  in  front  of  the  glacier  (elevation  520  m) 
weather  platforms  were  set  up.  These  were  used  for  general 
weather  (4-interval),  actinometrio  (8-interval)  and  lapse 
rate  .(4 -interval),  observations.  Balance  and  lapse  rate  ob¬ 
servations  on  the  glacier  were  also  conducted  in ‘series  at 
hour  intervals, ^depending  on  the  type  of -weather.  The 
weather  platforms  have  been  equipped  with 'psy chrome trie 'units 
precipitation  gages,  Tretyakov  wind  gages,  a  heliograph,  and 
lapse  rate  and  actinometrio  apparatus.  ■ 


39 


Ablation  observations  were  also  conducted  on  the  gla¬ 
cier  "using  three  rod  alignments,  with  the  rods  spaced  at 
20  m.  Water  level  and  discharge  were  measured  in  the  gla¬ 
cier  stream,  A  snow  survey,  aiming  at  determining  the  snow 
reserve "of  the  glacier,  was  performed  at  the  end  of  winter 
in  1958,  A  phototheodolite  survey  was  performed  in. , the 
summer "of  1958,  and  a  plan  of  the  glacier  was  compiled  at 
1:5000, 

Observations  were  made  during  the  summer  season  on' 
both  the  Obruchev  and  MGU' glaciers.  Weather  (4-interval), 
actinometric  (8-interval),  and  lapse  rate  (4-interval)  ob¬ 
servations  were  included,  along  with  observations  of  abla¬ 
tion  and  runoff.  Weather  platforms  were  set  up  on  the  gla¬ 
ciers  and'were  equipped  with  lapse  rate  and  actinometric 
apparatus,  precipitation  gages  and  wind  gages.  Ablation¬ 
measuring  traverses  were  laid  out.  Runoff  platforms  were 
set  up,  to  allow  series  of  24-hour  observations  in  conjunct 
tion  with  lapse  rate  observations.  Water  levels  and  dis¬ 
charge  were  measured  in  the  glacier  streams. 


In  addition  to  the  investigations  on  the ' glaciers, 
observations  were  also  organized  on'the  weather  platform  of 
the  base  station  of  B,  Khadata  lake.  The  weather  station  is 
located  on  the  outwash  of  a  stream  running  through  the  sta¬ 
tion  at  500  m  to  the  east  of  the  Bollshaya  Khadata  lake 
(absolute  elevation  of  the  weather  platform:  232  m).  The 
weather  platform  is  equipped  with  the  following:  a  psychro- 
metric  unit,  a  housing  for  recorders,  vanes  with  heavy  and 
light-weight  plates,  a  heliograph,  a  Tretyakov  precipitation 
gage,  a  total-precipitation  gage,  a  pluvio graph,  lapse  rate 
and  actinometric  apparatus,  IMC.  Weather  observations  are 
conducted 'at  4  intervals,  actinometric' observations,  at  eight 
intervals,  and  lapse  rate  observations,  at  four  intervals. 
Observations  bear  on  the  show  cover,  and  snow  storm  measure¬ 
ments  are  taken*  On  the  B,  Khadata  river,  at  200  m  from 
its  source,  a  water  observation  station  has  been  set  up,  and 
is  used  for  daily  measurements  of  the  water  level  and  perio¬ 
dic  discharge  measurements. 

To  analyze  certain  metereological  features  peculiar 
to  the  B,  Khadata  river  valley  and  adjacent  tablelands,  ob¬ 
servations  during  the  winter- summer  period  of *  1957-1958 
were  organized "at  micro-climatic  points,  MK-1,  situated  on 
a  plateau  at  1,5  km  north  of  the  base  station  (abs.  elev, 

680  m)  and'MK-2,  13  km  downstream  on  the  B.  Khadata  river 
(abs,  elev,  180  m). 
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The  performance  of  a  program  of  weather  observations 
in  the  valley,  on  the  table  and  on  the  glaciers  ensures  the 
possibility  of  an  analysis  of  the  climatic  conditidns  atten¬ 
dant  on  glaciation  in  that  part  of  the  Polar  Urals* 

To  find 'general  regularities  in  the  distribution  of 
the  snow  cover,  a  snow-measurement  survey  was  conducted  in 
the  area  of  the  Polar  Urals  under  study  in  April-May  1953, 

It  encompassed  the  B;  Ehadata  river  and  its  tributaries, 
adjacent  table  lands,  and  cirques,  A  traveling  snow  survey 
was  performed  on  the  eastern  slope  of  the  Polar  Urals,  A 
study  of  the  distribution  of  the  snow  cover  is  of  great  im¬ 
portance  in  understanding  the  causes  and ' conditions  of  the 
formation  of  glaciers  in  the  Polar  Urals, 

field  trips  were  organized  in  the  summer  of  1958  to 
investigate  and 'gain  knowledge  of  a  number  of  glaciers  in 
the  Polar  Urals,  Studies  and  descriptions  were  made  of 
glaciers  situated  near  the  base  station,  as  well  as  in  the 
Oche-Eyrd  range  (,60  tons  to  the  north  of  B,  Ehadata  Lake), 
where  the  northernmost  focus  of  glaciation  in  the  Urals  is 
located, 

4,  Expedition 1 s  hiving  and  working  Quarters,  Gommunications 
ancRPran sp~ortaf i  o'n  ~Pa~c i  1  it  ieP s~,~ 

At  the  "central  base  located  on  the  shore  of  lake  B, 
Ehadata,  5  log  and  plank  houses  Were  built.  These  varied 
in  usable  space  from  25  to  65  sq,'m.  They  contained  living 
quarters  for  the  expedition  staff,  the  weather  station, 'and 
workshops.  The  base  includes  a  mess  hall,  a  bath  house, 
stores,  a  garage  and  a  power  plant. 

Small  heated  plank  houses  have  been  built  near  the 
Institute  of  Geography  and  Obruchev  glaciers.  Other  fea¬ 
tures  under  study  are  made  accessible  through  the  use  of 
small  mobile  houses  on  sleds  and  heated  tents. 

The  expedition  has  been  provided  with  the  folloxving 
means  of  transportations  two  S-80- tractors,  two  DG-54  trac¬ 
tors,  one  GAZ-17  all-surface  truck,  and  a  GAS-63  car, 

*In  addition, 'helicopters,  horses  and  reindeer  are 
rented,  when  needed,  from  local  organizations. 

Communications  within  the  investigated  area  are  ef¬ 
fected  by  means  of  portable  radio  and  telephone  units. 

Radio  contact  over  long  distances  is  maintained  through  a 
transmitter-receiver  at  the  central  base0 
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?i-e  2.  General  view  of  ^laci domical  station  of  the 
Institute  of  Geo^anliy  of  the  Acad  Sci  USSH 
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A  Brief  Description  of  the  Objects  of- ■  ..Investigation  and  A 
list  of  Activities  of  the  Elbrus  Expedition  ... 

The  following  field  parties  participated  in  the  in¬ 
vestigations  of  the  Elbruz  Expedition: 

I.-  Phototheodolite  party!  ' 

II; '  'Climatological  party*  '  V" . 

III.  Hydrological  party.  -  r. 

IV;  Southern  Glacio-Geomorphological  party, 
y. "  Northern  Glacio-GeomCrphological  party, 

VI.  Glaciological  party,  '  ♦ ;- 

.VII,'  Thermo-physical  party.'  ’ 

VIII.  Pale o-gla c iological  party,' 

XT,  Winter  party  at  ’’Glacial  Base”, 

Preparatory  operations  at  Terskol  (2200  m)  included 
the  construction  of  the  Glaciological  Station  of  the  Main 
Geodetic  Office  (two  buildings).  At  the  same  time,  alloca¬ 
tion  for  temporary  use  was  made  of  the  quarters  of  Glacial 
Base  at  3700  m. 

1  *  Info rmation  on  activities  of  the  phot o- theodolite  party; 
uncfeVfEGV  program,' 

1.  Area_of  investigations,.  Ma j or_concerns , 

'  Photo -theodolite  operations  In  surveying  glaciation 
on  Lit,  Elbruz  were  conducted  on  the  southern,  eastern  and 
northeastern  slopes  of  the  Elbruz. 

Phototheodolite ' operations  on  Mt,  Elbruz  are  concerned 
with  defining  the  spatial  extension  of  glaciers  and  snow  gla¬ 
ciers,  This  year*s  work  included  the  following: 

a)  complete  surveys  of  glaciation  on  the  Elbruz 
(eastern  and  northeastern  slopes)  at  a  scale  of  1:10,000,, 
with  a  view  toward  recording  the  extension  of  all  glaciation 
on  the  Elbruz  during  the  IGY  period; 

b)  re-surveys  of  specific  Elbruz  glaciers  at  scales 
of  1:2000  -  1:5000,  These  surveys  aim  at  a  study  of  annual 
fluctuations  of  the  spatial  extent  of  the  glaciers. 

The  following  areas  have  been .  covered  by  the  survey 
at  1:10,000  during  the  IGY  period: 

§0  sq;  kms  on  the  east,  and'  . 

50  sq.  kms  on  the  northeast. 

The  glaciers  B.  Azau,  feresksl  and  Irik  have  been  ; 
surveyed  at  larger  scales. 

In  order  to  gather  fully  valid  cartographic  materials 
from  the  data  of  the  photo-theodolite  survey,  considerable _ 
geodetic  work  was  performed  in  1958  in  order  to  tie  in  indi¬ 
vidual  photographic  stations  into  a  single  partial  system  of 
coordinates. 
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2,__  Equipment. 

Photo-theodolite  survey  field  equipment  includes: 

a)  an  IT  I  (TAN  model)  photon-theodolite  camera,  with 
applied  frame  format  of  13  x  18  sq,  cm,,  a  focal  length  of 
fK  =  193  mm  (manufactured  in  the  USSR) ; 

b)  a  TB-1  optical  theodolite  with  an  optical  micrometer 
interval  value  of  1M  (manufactured  in  the  USSR) ; 

c)  a  2-x  meter  Zeiss  range-finder  rod,  y 

The  processing  of  the  materials  of  the  photo-theodo¬ 
lite  survey  is  taking  place  on  the  large  Zeiss  stereoauto¬ 
graph  No,  11295*  '/  .  *  /' 

3,__  Enumeration  of  ^principal  a_ctivitie_se 

The  following  kinds  of “operations  have  been  includ¬ 
ed  and  completed  at  the  present  time  under  the  program  of 
the  laboratory  processing  of  the  photo-theodolite  survey 
materials : 

a)  geodetic  computations; 

b)  compilation  of  maps  at  the  scale  of  1:10,000  for 
the  southern  and  northern  slopes  of  Mt,  Elbruz; 

c)  compilation  of  maps  of  glaciers  B,  Azau  at  1:5000 
and  Ullumalyenderku  at  1:2500; 

d)  compilation  of  photographic  map  from  aerial  pho¬ 
tographs  of  1957  flight; 

e)  completion  of  work  on  content  and  conventional 
signs  of  glacier  maps; 

f)  processing' of  materials  of  photo-theodolite  re¬ 
surveys  of  glaciers  B,  Azau,  M,  Azau,  Garbashi  and  Terskol; 

g)  study  of  the  dynamics  of  the  B,  Azau  glacier 

over  a  period  of  47  years,  by  using  materials  of  the  Burm- 
eyster  surveys  of  1911*  ; 

2 ,  _  Information  on  activities  of  climatological  party  of 
Elbruz  Expe  (fit  ion ,~  * 

1,  The  purpose  of  the  work  is  to  investigate  the 
components  of  the  thermal  balance  of  the  glaciers  on  the 
southern.'  slope  of  Elbruz, 

2,  Area  studied.  The  main  observation  area  was_ 
situated  on  an  ~open  even  tableland  measuring  roughly  1*5  x 
0,8  Ians,  at  an  altitude  of  3750  m  above  sea  level.  The 
surface  of  the  plateau  has  a  slight  grade  from  west  to  east 

(  1-  3°),  The  underlying  surface  (during  the  summSr  season) 
consists  of  firnized  ice  a  few  meters  in  thickness,  under- 

laind  by  ice,  ' 

Transportable  platforms,  on  which  observations  were 
conducted  over  periods  of  1  -  2  days,  were  set' up  a)  on  the 
lobe  of  Garbashi  glacier,  200  m  from  base  camp,  b)  on  the  SE 
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slope  of  the  glacier,  60  m  below  the  base  platform,  and  c) 
at  "Shelter  11";  on  a  steep  incline 'of  the  glacier  at  an 
elevation  of  4200  m  above  sea  level.! 

3 «  Cont en t  6f  inve s 1 1 ga tlons g  The  basic  subject 
under  investigation ,  irth’e'  "tHermal“ba lance  of  glaciers  on  the 
southern  slope  of  Elbruz",  involves  studies  of. the  following: 

a)  the  radiation  balance, 

b )  turbulent  heat  exchange  between  the  ground- level  , 
air  layer  and  the  underlying  surface., 

c)  the  evaporation  -  condensation  process  on  the  sur¬ 
face  of  the  glacier,  :  ■ 

.  .  d)  direct  measruements  of  ablation  and  accumulation 
in  the  summer  season,  •  .  ; 

e)  the  moisture  content  of  the  snow'  (liquid  phase) 
in  the  upper  layer,  and 

f )  measurement  of  heat  flow  in  the  upper  snow!  layer 

(down  to  40  cm).  J  '  '  ..  r 

4.  Observation  program,  equipment^ 

The  following  observations  were  conducted  on  the  base 
platforms  ■' _■ 

a)  measurement  of  tie  components  of  the.  radiation 
balance  (total,  scattered,  reflected  solar  radiation,  long¬ 
wave  radiation  balance)  by  means  of  a  thermoelectric  acti- 
nometer,  a  stationary  albedometer,  a  balance  gage,  and  an 
indicating  galvanometer  of  type  G-SA-l,  The  duration  of  sun¬ 
light  is  recorded  by  means  of  a  Campbell-Stokes  heliograph. 
Observations  were  conducted  hourly  from  7  to  19  hours. 

b)  lapse  rate  observations  (measurements  of  atmospher¬ 
ic  temperature  and  humidity,  wind  velocity)  with  the  aid  of 
suction  psychrometers  and'manual  anemometers.  Each  series 

of  observations  conducted,  like  the ‘ actinometri c  observa¬ 
tions,  at  hourly  intervals  between  7  arid'  19  hours,  includ¬ 
ed  8  measurements  of  temperature  and  humidity,  and  2  10- 
minute  anemometer  observations,  24-hour  observations  at 
hour  intervals  were  conducted  non-peri odically, 

c)  Measurements  of  evaporation  (condensation)  from 
the  surface  of  the  snow  were  performed  with  the  aid  of  eva¬ 
porators.  made  of  organic  glass  (dimensions  12  x  12  x  10  cm). 

dj  Direct  measurements  of  ablation  (ac emulation)  on  * 
the  surface  of  the  plateau  with  the  aid  of  18  graduated  rods, 
set  along  two  muinally  perpendicular  profiles  (S-D  and  17-E). 
At  specific  points  in  the  profile,  measurements  were'  made  ' 
every  five  days  of  the  compactness  of  the  upper  snow  layer, 
using  a  snow  weigher..,  ‘ 

e)  Tests  to  determine  the  moisture  content  of  the 
snow  (liquid  phase)  were  conducted  sporadically  (depending 
on  weather  conditions)  by  the  calorimetric  method.  As  a 
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rule,  humidity  content  was  determined  for  the  upper  snow  la¬ 
yer  (down  to  15-20  cm)  during  the  daily  thaw  period  (from 
9-10  to  18  hours ) k 

f)  Several  experiments  were  also  made  in  measuring  '  • 
heat  flow  directly  in  the  upper  snow  layer,  using  thermo-' 
transitometers,  prepared  in  the  laboratory  of  Professor  V, 

A.  Savelyev. 

g)  In  addition  to  the  abservations  listed  for  the 
base  platform,  additional  observations  were  conducted  over 
limited  periods.  These  included  measurements  of  the  tem¬ 
perature  of  the  surface  of  the  snow  at  night  time  using  a 

thermo- "pauk  cv-  ,  .  ,.■■■■■  , ... 

h)  Recordings  oi  atmospheric  temperature  and  humidi¬ 
ty  at  an  elevation  of  0,5  m, 

i)  Measurement  of  the  temperature  in  the  snow  layer 
down  to  1  m  by  means  of.  platinum  thermometers, 

3*)  Measurement  of  temperature  down  to  a  depth  of  1  m 
by  means  of  a  humid  thermometer. 

Observations  followed  a  simplified  schedule  on  the 
transportable  platforms : 

'  a)  measurement  of  atmospheric ‘ temperature  and  humidi¬ 
ty,  wind  velocity  at  elevations  of  0,5  and  2,0  m  from  the 
surface  with  the  aid  of  psychrbmeters  and  anemometers; 

b)  measurement  of  total,  scattered 'and  reflected 
radiation  by  means  of  a  field  albedometer0 

5,  list  of  instruments  used  in  the  observations: 

1 )  thermoele  ctric  a ct inornate’ r " 

2)  stationary  albedoriieter, 

3)  field  albedoriieter, 

4)  balance  gage, 

5)  GSA-1  model  galvanometer, 

6)  suction  psychrometbrs, 

7)  manual  anemometers,  ' 

8)  Campbell -Stokes  heliograph, 

9)  24-hour  thermography 

10)  24-hour  hygrograph, ' 

11)  minimum  thermometer,  ' 

12)  expansion  thermometer, 

13)  platinum  resistance  thermometers  with  MVU-49 
bridge, 

14)  standard  scales  T-1000, 

15 )  snow  weigher. 

Non-standard  equipment:' 

1)  thermotransitometers, 

2)  evaporators, 

3)  thermo- ,,pauk!l  C'-J 

4)  rods. 
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«  Information  on  activities  of  the  hydrological  party  of 
the  IGY  Elbruz  expeditionT~  ~~  ; ; 

Description  of  area  worked.  -  •  TPV 

The  operations  of  the  hydrological  party  of  the  IGY 
Elbruz  expedition  were  organized  on  the  southern  slope  ox 
the  Elbruz,  oh  the  Garabashi  glacier  and  on  the  stream  of 

the  same  name,  ,  ,  ' 

The  party  consisted  of  four  persons,  ;  y  . 

The  work  took  place  at  two  points:  at  a  hydrometno 
station  set  up  on  the  Garabashi  river  below  the' confluence 
of  the  streams  forming  it,  and  on  a  runoff  area,  outlined 
on  the  lobe  of  the  Garabashi  glacier. 

The  lobe  of  the  glacier,  on  which  observations  were 
conducted,  is  very  suited  to  suoh  work,  is  easily  accessible, 
and  lacks  crevasses  of  any  great  size  and  ice  falls*  i 
grade  of 'the  lobe  of  the  glhcier  is  about  15  on  the  average. 
In  spots,  the  lobe  is  snow-covered  (this  applies  to  about . 

70  percent  of  the  total  surface  of  the  lobe  in  the  beginning 
of  summer,  and  to  no  more  than  10  percent  at  the  end). 

There  is  well-developed  superficial  hydrographic  sys¬ 
tem  on  the  surface  of  the  glacier.  It  is  formed  of  streams, 
troughs,  depressions,  etc,,  which '-represent  a  definite  re¬ 
gulating  volume,  ’  ,  .  . 

All  the  surface  runoff  from  the  glacier  merges  into 

three 'large  streams ■ whioh  then  join  to  form  the  Garabashi 
2?i*V"0  3T 

The  river  isia  typical  mountain  stream:  the  bed  is 
poorly  defined  and  contains  boulders,  waterfalls,  and  very- 
steep  and  uneven  grades#  The  behavior  of  the  river  is  1  e~ 
wise  typical  of  streams  fed  by  snow  and  glaciers:  it  nas 
well-defined 'diurnal  patterns  of  water  discharge  and  suspen¬ 
sion  content,  with  well-marked  lows  at  night  and  in  oold 

W<3  In  its  upper  part,  the  valley  of  the  Garabashi  R* 
was  quite  recently  (map  of  1878)  occupied  by  the  lobe . of 
the  glacier.  It  is  V-shaped  and  has  steep  rocky  ?r 
sides.  The  valley  is  overloaded  with  fragmented  materials, 
and  for  this  reason  may  have  dangerous  landslides*  _ Evidence 
of  slides  on  a  considerable  scale  (the  last  of  which  was  ob¬ 
served  in  1947)  are  easily  seen  where  the  Garabashi  R.  en¬ 
ters  the  valley  of  the  Azau  river,  .  . L 

The  valley  is  passable  only  with  difficulty  in  its 

lower  and  middle  portions,  ■  ■  ■ 

The  purpose  for  which  a  hydrological  party_was  organ¬ 
ized  within  the  Elbruz  expedition  was  that  of  studying  the 
regimen  of  a  mountain  stream  in  the  periglacial  zone,  and 
the  genesis  of  surface  runoff  on  a  glacial  lobe* 


48 


The  investigations  were  pursued  in  the  two.  directions 
mentioned  earlier :  on  the  one  hand,  observations  of' the  le¬ 
vel  and  discharge  pattern  and  the  diurnal  turbidity  pattern 
at  the  hydrometric  station  and,  on  the  other,  observations 
at  the  runoff  area  on  the  lobe  of  the  glacier  with  simultan¬ 
eous  attention  to  ablation  by  means  of  ablation-measuring 
rods  set  up  along  a 'transverse  profile  cutting  across  the 
lobe  of  the  glacier,, 

listributioh  of  all  types  of  hydrological  observations, 

-  a)  The  hydrometric  sta-cion,  equipped  with  a  wooden  ~ 
bridge,  is  situated  200  m  downstream  from  the  confluence  of 
the  three  streams  that  go  to  form  the.  Garabashi  R, ,  at  a 
point  where  the  stream  is  not  divided  into  arms  and  has  a 
relatively  stable  bedc 

b)  A  water-measuring  station  has  been  hollowed  out  in 
the  rock  50  m  above  the 'hydrometric  dam, 'and  consists  of  two 
rods,  a  main  wooden  one,  and  a  spare  one, 

c)  An  automatic  level  recorder  of  the  "Valday"  type 

has  been  set  up  100  m  below  the  hydrometric  dam  in  a  specially- 
designed  wooden  trough  with  a  bridge* 

>  d)  The  runoff  area  measures  10  x  10  m  is  bordered  by 

a  double  ditch  and  is  situated  on  the  glacier  ice  of  the  lobe 
of  the  Garabashi  glacier,  100  m  from  its  eastern  edge,  in  an 
portion  having  a  uniform  incline  of  10  -  15°  and  lacking 
crevasses,  A  control  rod  for  the  observation  of  ablation 
and  a  mast  for  an  Assman  psychrometer  have  been  installed 
near  the  area, 

e)  The  ablation  rod  profile  extends  across  the  lobe 
of  the 'Garabashi  glacier  from  its  eastern  to 'its  western 
margin.  The  profile  is  marked  with  8  rods' 1,5  m  in  length, 
originally  set 'in  the  ice  at  depths  of  1  m,  and  graduated  in 
5  cm  intervals. 

Content  of  hydrological  observations  by  category, 

a)  Water-measurement  observations 'take  place,  a-fc  six 
times:  at  8,  10,  12,  15,  17  and  20  hours.  The  observations 
bear  on  level  and  on  water  and  atmospheric  temperatures, 

b)  Samples  for  the  determination  of  turbidity  are 
taken  at  8,  15  and  20  hours.  The  sample  volume  was  three 
liters  at  the  beginning,  then  One  liter.  The  samples  are 
allowed  to  settle  for  24  hours,  and  are  then  filtered  through 
paper  filters, 

c)  The  tape  is  changed  once  in  24  hours  at  8:00  hours 
in  the  "Yalday"  level  recorder.  Additional  check  in  the 
daytime  at  16  hours, 

d)  At  the  hydrometric  station,  water  discharge  is 
read  from  once  to  three  times  in  24  hours  (24-hour  series). 

This  was  done  daily  at  first,  then  once  every  2-5  days 


49 


after  the  form  of  the  curve  =  /  /  had  teen 

ascertained.  In  all,  25  discharges  have  been  measured. 

e)  At  the  runoff  area,  series  of  water  discharge  _ 
measurements  are  performed  hourly  by  the  volume triometho 
with  simultaneous  measurement  of  atmospheric  temperature 
Sfl  lSatr  at  an  elevation  of  2  m  above  the  surface^  the 
ice  by  means  of  an  Assman  psyohrometer.  Diurnal  observa  _ 
tions  were  usually  conducted  until  the  surface  runoff  stop 

ped.  or  ablation-measuring  rod  took  plade 

on  days  at  which  work  was  taking  place  at  the  runoff  area,  _ 
p?iS  to  the  beginning  and  after  the  end  of  observations  of 

surface  runoff i  . 

4.  Information  on  activities  of  the  southern  glaciogeomor- 
phologieal  party. 

The  party  consisted  of  three  persons.  •. 

'The  Sear invest! gated6 is  situated  within _ the  confines 
of  the  southern  slope  of  Mt.  Elbruz.^  J'  ’ 

peri  glacial  valleys  were  studied  during tto  IGY  pegod; • 
Bol*shoy  Azau,  Malyy  Azau,  Garabashi ,  JEerskol  and  Ir  meters 
Derations  ranged  at  elevations  of  2  to  5o5  thousand  me oei s. 
All  the  glaciers  and  periglacial  valleys  mentioned 

above  are  similar  to  6ne  another  from  the 
1 oeical" point  of  view,  and  share  a  common  pattern  of  deve 
lopmenti  At  the  present  time,  they  are  all  ina  phase  of 
retreat,  which  began  in  the  fifties  of  the  last  century. 

The  most  distinctive  features  of  the  area  herein  de¬ 
scribed  ( ge omorpholo gi cally )  are:  _ 

a)  the  presence  of  glacial  relief  forms, 

b)  the  great  development  and  wide  distribution  of 

nival  processes  and  nival  relief  formsj  ' 

Pc)  the  wide  distribution  of  a vhlanche  activity , 

d)  landslides.  ■  n  w  +-ha/ 

Glacial  relief  forms  are  represented  mainly  by  the 
accumulations  of  riparian  moraines  of  the  last  Slacia  * 
fluvio-glacial  tearracing  and  terminal  moraines  U3.  Aza 
valley).  Traces  of  earlier  glaciations  in  the  area  inves¬ 
tigated  'have  hardly:  been  preserved  at  all.  ’the 

however,  should  be 'mentioned  the  trough-like  nature^of  the 
valleys  in  general,  and  trough  edges  preserved  at  certain- 

looations^in^partio^l giSdal  activity,  nival  processes 

have  had  an  important  role  in  forming  the  relief  and ™ 
deposits  of  the  area,  and  specifically,  the  role  of  snow  ha 
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been  considerable.  One  of  the  forms  in  which  the  activity 
of  the  snow  assumes  are  avalanches,  which  create  distinctive 
features  of  reliefs  avalanche  troughs  and  channels,  erosion- 
al  fans, 'which  frequently  cover  moraines  and  fluvio- glacial 
terrace si  Avalanches  have  a  very  wide  distribution  in  the 
area  we  are  describing. 

Another  very  characteristic  feature  of  our  area  are 
landslides.  The  parent  materials  of  landslides  are  often 
morainic  deposits,  and  this  has  frequently  confused  obser¬ 
vers,  who  have  mistaken  solifluxion  lobes  and  ridges  for 
terminal  moraines, 

A  very  interesting  feature  of  glaciation  in  the  area 
described  is  the  occurence,  in  the  ice  on  Mt,  Elbruz,  of 
young  Holocene  lava  outpourings.  The  problem  of  the  rela¬ 
tionship  of  these  lavas  and  moraines  is  a  fundamental  one 
in  attempting  to  find  out  the  history  of  the  last  glaciation* 

A  typical 'feature  of  glaciers  in  the  southern  area  of 
glaciation  on  Mt,  Elbruz  is  the  occurence  of  dead  ice  de¬ 
posits  (these  are  most  abundant  in  the  upper  part  of  the 
B,  Azau  valley).  Bead  ice  deposits  represent  one  of  the 
phases  of  the  existence  of  a  glacier.  They  may'be  termed 
“dead"  it  would  seem, only  in  an  arbitrary  sense, 

•  2,  Purpose  of  the  investigations.. 

The  main  purpose  of  the  investigations  is  to  gain 
knowledge  of  the  dynamics  of  the  glaciers  and  of  their  geo¬ 
logical  and  geomorphological  activity,  as  well  as  an  under¬ 
standing  of  the  basih  geomorphological  processes  in  the 
periglacial  zone.  -h : 

3/s  Major  topics  studied: 

'  a')'  The  dynamics  of  the  glaciers  over  the  past  100 
years, 

b)  The  geological  and  geomorphological  activity  of 
the  glaciers. 

c)  The  relationship  of  Holocene  lavas  to  the  moraines 
of  the  last  glaciation, 

d)  Major  exogenous  processes  in  the  periglacial  zone. 

4.  Content  of  observations! 

a')  Compilation  of  glacio-geomorphological  map  at  a 
scale  of  1:10,000, 

b)  Installation  of  markers  at  glacial  termini, 

5,  Information  on  activities  of  northern  glacio-geomorpho- 
logi  cal  "party  '  ” 

Purpose  of  work.  Investigation  of  northern  and  west¬ 
ern  glaciated  areas  of  Elbruz^  Compilation  of  glacio-geo¬ 
morphological  map  at  1:10,000, 
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Work  completed.  1)  A  glacio^geomorphological  map  of 
the  northern  and  western  glaciated  areas  of  Elbruz  has  been 
compiled  bn  the  basis  of  aerial  photographs. 

2)  A  paper  entitled  ’’The  Glaciers  of  the  Nor  the  rft. 

Slope  of  Mt  Elbruz”  has  been  prepared  and  sent  to  print, 

6.  information  on  activities  of  glaoiologioal  payiy;* 

All'  work  took  plaoe  on  the  southern  slope  of  Elbruz 
Mt.  (on  the  B .  ’ Azau  glacier  and  :ht  the^lacjal.  Base 

Purpose  of  inve st i gati on s t  a  study  of  the . conditions 
of  formation  and  -cne  structure  of  the  Elbruz  glaciers  with 
the  aid  of  spore  and.'pollen  analysis,,  petrographic  method  , 

and  other  techniques.  -n  Al7nil 

The  investigations  were  conducted  on  the  a0  Azau 
glacier  and  in  the  area  of  the  Glacial  Base . •  Two  crevasses 
were  studied  in  the  vicinity  of  Glacial  Ba se ,  the ^ist  ^elbw 
the  ice  fall  on  Garabashi  glacier,  measuring  7  m  in  depth, 
the  2nd  near  Shelter  9  •< (elevation  4000  m),  measuring  about 

20  m  in 1  were  gathered  from  them  for  microphoto¬ 
graphy,  and  the  dimensions  of  the  ice  crystals  at  various 

depths  in  the  crevasse  were  then  determined.  Samples  were . 

also  taken  of  dead  ice  near  Glacial  Station  and  on  the  B. 

^ g  Microscopic  investigations  and  photography  took  place 
in  a  specially-designed 'laboratory  within  the  dead  ice  de¬ 
Samples  ,  of  snow  and  ioe  were  also  removed  from  these 
crevasses  for  spore  and  pollen  analysis  to  determine  the. 
time  of  year  at  .which  specific  layers  had  f orme  d.  • 

2  samples  of  water  and. of  red  snow  were  taken  from 
the  surface  of  Garabashi  glacier  for  diatom  analysis.  ■> 
ice  samples  have  been  gathered  for  a  chemical  .analysis  of 
the  composition  of  active  and  dead  ice.  .a. 

All  the  snow  and  ice  samples  gathered  for  various 
analyses  are  being  processed  at  the  present  time.  . 

7.  Information  on  activities  of  thermophysical  group. 

During  the  IGY  period,  work  has  been  in  progress  to-, 
ward  a  thermo -physical  survey  of  the  southern  slopes  of  the 
Elbruz  glaciers,  using  the  methods  and^equipment  re commende  < 
by  the  Glaciology  ^ork  Group  of  the  IGY  Committee,  ;  , 

Activities  included  the  drilling. of  5  one-meter  holes, 
laver-by-layer  temperature  determinations,  and  the  determi¬ 
nation  of  densities  within  the  upper  firn  snow  layer: 
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Three  profiles  were  plotted: 

1)  Glacial  Base  (3760  m)  -  upper  end  of  Shelter  9 
(4300m): 

2)  Shelter  11  (4200  m)  -  Pastukhov  Shelter  (4800  m); 

3)  Pastukhov  Shelter  (4800  m)  -  Col  (5300. m),. 

The  drill  holes  were  spaced  at  elevation  intervals  of 
roughly  100  m  from  Glacial  Base  to  Pastukhov  Shelter* 

Purpose  of  Organizing  Investigations: 

1)  to  differentiate  vertical  ice-formation-  zones  on. 
the  southern  slope  of  Elbruz; 

2)  to  calculate  the  heat  content  and  cold  reserves 
in  the  upper  active  layer  of  the , glacier. 

Snow  density  determination  was  carried  out  by 'means 
of  a  layer  density  gage  weighted  in  units  of  density* 

Measurement  of  ice  density  were  also  made  by  the  hy¬ 
drostatic  weighting  technique* 

'In  all,  14  holes  were  drilled  of  a  total  length  of 
60*5  m,  the  average  hole  depth  being  4,4  m0  About  60  tem¬ 
perature  measurements  were  made* 

8 a  Information  on  activities  of  paleo-glaoiological  party. 

The  work  of  the 'paleoglaeiological  party  is  based  on 
reconnaissance  studied*  The  purpose  of  the  work  is  to 'study 
traces  of  ancient  glaciation  in  the  vicinity  of  Elbruz, 
the  study  of  the  geological  and  geomorphological  effects  of 
relief -forming  processes  during  glacial  times,  and  the  com- 
■Dilation  of  a  local  Stratigraphic  diagram  of  Quaternary  de¬ 
posits,  During  1956,  1957  and  1958,  investigations  took 
place  in  the  valleys  of  rivers  Baksan,  Malka,  Kuban1  and 
all  its  affluents  (including  the  Teberda  R„  valley  to  the 
west  and  the  Adyr-Su  and  Adyl-Su  Re  valleys  to  the  east),  ’ 
as  well  as  in  the  Kuban* -Malka  and  Malka -Baksan  watersheds* 
In  1959  investigations  will  be  expanded  to  include  the  ad¬ 
jacent  areas  of  the ’northern  slope  of  the  Greater  Cauoasus 
and  piedmont  plains. 


9,  Information  on  the  activities  of  the  winter  party  at 
"Glacial  BaseT^ 

II  .1  . ■■  W . n  ■mini-r--1 


1*  Thermo-physical  observations,, 

a)  Stationary  temperature  observations  at  the  20-m 
drill  holes  (daily  at  drill-hole  No*  1,  once  every  three 
days  in  accordance  with  a  running  curve  at  holes  nos,  2  and 

3).  ,  .  ' 

b)  Determination  of  ice  densities  (twice  a  month)* 
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2*  Accumulation  and  ablation  observations^  ^  v 
a)  Snow-measureme nt  surveys  along  profiles  (daily). 
Determination  of  density  of  upper  snow  layer  along  profiles 

(once  every  ten  days).  ,  ^ 

t)  Observations  of  wind-blown  transfer  (during  every 

c)  Visual  observation  of  accumulation  and  ablation 

a  °  Observations  involve  the  use  of  the  following  equip- 


men"ts  giempera-tnire  measurement:  use  was  made  of  copper 
resistance  thermometers' of  type  ZIM-Khl  with  2-a  g^duation 
and  a  rating  of  53  dhms,  and  platinum  Jesi^^?^Tn't^™eterS 
of  type  ZTM-310  with  2-a  graduation  and  a  100  ohm  rating. 

A  three-lead  circuit  wa§  used  for  measurement.  MVu-49  bnd 
ges  being  used  as  meter. 

2)  Snow-measurement  surveys:  wooden  4-meter  rods 

graduated  in  centimeters.  ___ 

3)  Snow  density  measurements  are  taken  by  means _oi 
the  staftdard  density  gage  used  by  the  Hydro-Meteorological 


Service 


4)  Snow-storm  transfer:  snow-storm  gages  of  model 


5)  ice  density  determinations  were  by  the  standard 
hydrostatic  weighing  technique. 
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